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(54) VALVE TIMING CONTROL DEVICE FOR INTERNAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a valve timing 
control device for an internal combustion engine that 
reduces unburned HC generated in combustion. 
SOLUTION: Upon a start of a start-up of an engine, the 
closing timing of an exhaust valve is advanced to confine 
in a combustion chamber combustion gas including more 
quenched HC and wet fuel than after a warm-up of the 
internal combustion engine. When the pressure of an 
intake passage falls below 600 mmHg at a point B in Fig. 
15 (a), the closing timing of the exhaust valve is retarded 
in order to cause combustion gas to be aspirated again 
into the combustion chamber. Unburnt HC included in 
combustion gas can thus contribute to combustion again 
to reduce degradation in emissions. As shown in Fig. 15 
(e), a target underlapping degree is set depending on the 
intake passage pressure of the internal combustion 
engine to appropriately control the combustion gas 
aspirated again into or confined in the combustion 
chamber. 
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* NOTICES * 

iTPO and INPXT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the valve timing control unit of the internal combustion engine which has the exhaust 
valve adjustment device of the exhaust valve arranged by the internal combustion engine which 
adjusts closed timing at least, and the 1 st operational status detection means which detects or 
presumes an internal combustion engine's operational status, and is characterized by for said exhaust 
valve adjustment device to control the closed timing of said exhaust valve to a tooth-lead-angle or 
lag side to an inhalation-of-air top dead center based on the operational status detected or presumed 
by said operational status detection means. 

[Claim 2] Said 1st operational status detection means is a means to detect or presume the parameter 
about the pressure of an inhalation-of-air path, or a pressure as an internal combustion engine's 
operational status. Said exhaust valve adjustment device When the parameter about the pressure 
detected or presumed by said 1st operational status detection means or a pressure is larger than a 
predetermined value, When the parameter about the pressure which controlled so that the closed 
timing of said exhaust valve became a tooth-lead-angle side to an inhalation-of-air top dead center, 
and was detected or presumed by said 1st operational status detection means, or a pressure is smaller 
than a predetermined value, The valve timing control unit of the internal combustion engine 
according to claim 1 characterized by controlling so that the closed timing of said exhaust valve 
becomes a lag side to an inhalation-of-air top dead center. 

[Claim 3] It has the 2nd operational status detection means which detects an internal combustion 
engine's operational status. Said 2nd operational status detection means The inside of the fuel 
injected from the injector which supplies a fuel to an internal combustion engine, The fuel wet 
amount which adheres all over an inhalation-of-air path, and/or the unburnt hydrocarbon volume 
adhering to an internal combustion engine's cylinder wall are presumed. Said exhaust valve 
adjustment device When controlling so that the closed timing of said exhaust valve becomes a tooth- 
lead-angle side to an inhalation-of-air top dead center based on an internal combustion engine's 
operational status, It is based on said presumed fuel wet amount and/or the unburnt hydrocarbon 
volume adhering to a cylinder wall. The valve timing control unit of an internal combustion engine 
given in either claim 1 characterized by setting up the spark advance level from the inhalation-of-air 
top dead center of the closed timing of said exhaust valve, or claim 2. 

[Claim 4] Said exhaust valve adjustment device is the valve timing control unit of the internal 
combustion engine of any one publication of claim 1 characterized by setting up the retardation 
quantity from an inhalation-of-air top dead center so that the period which an internal combustion 
engine's inlet valve and said exhaust valve are opening to coincidence may turn into a predetermined 
period, when controlling so that the closed timing of said exhaust valve becomes a lag side to an 
inhalation-of-air top dead center based on an internal combustion engine's operational status detected 
by said 1st operational status detection means thru/or claim 3. 

[Claim 5] It has an inhalation-of-air valve-control means of said inlet valve to adjust open timing at 
least. Said 2nd operational status detection means A combustion condition detection means to detect 
an internal combustion engine's combustion condition is included. Said inhalation-of-air valve- 
control means When the conditions from which the unburnt hydrocarbon in a flueway starts 
oxidation reaction are satisfied as a combustion condition detected by said combustion condition 
detection means, the lag of the open timing of said inlet valve is carried out. Said exhaust valve 
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control means is the valve timing control unit of the internal combustion engine according to claim 4 
characterized by carrying out the tooth lead angle of the closed timing of said exhaust valve when 
the combustion condition detected by said combustion condition detection means is stable. 
[Claim 6] It has an air- fuel ratio detection means to detect an internal combustion engine's 
combustion air- fuel ratio, and an exhaust gas temperature detection means to detect or presume the 
temperature of the exhaust gas discharged by the internal combustion engine. Said combustion 
condition detection means The temperature of the exhaust gas detected or presumed by said exhaust 
gas temperature detection means is higher than predetermined temperature. It judges with an internal 
combustion engine's combustion condition being stable when the air-fuel ratio of the combustion gas 
detected by said air-fuel ratio detection means is predetermined Lean. And said exhaust valve control 
means The valve timing control unit of the internal combustion engine according to claim 5 
characterized by carrying out the tooth lead angle of the closed timing of said exhaust valve based on 
the judgment result by said combustion condition detection means. 

[Claim 7] The exhaust valve adjustment device of the exhaust valve arranged by the internal 
combustion engine which adjusts closed timing at least, It has the 2nd operational status detection 
means which detects or presumes an internal combustion engine's operational status. Said exhaust 
valve adjustment device Being [ it / with said 2nd operational status detection means ] alike in 
operation from the time of an internal combustion engine's starting between the colds and detection 
Or the valve timing control unit of the internal combustion engine characterized by controlling the 
closed timing of said exhaust valve by said exhaust valve adjustment device to a tooth-lead-angle 
side to an inhalation-of-air top dead center based on an internal combustion engine's operational 
status presumed. 

[Claim 8] The inside of the fuel injected from the injector with which said 2nd operational status 
detection means supplies a fuel to an internal combustion engine, The fuel wet amount which 
adheres in an inhalation-of-air path, and/or the unburnt hydrocarbon volume adhering to an internal 
combustion engine's cylinder wall are presumed. Said exhaust valve adjustment device When 
controlling so that the closed timing of said exhaust valve becomes a tooth-lead-angle side to an 
inhalation-of-air top dead center based on an internal combustion engine's operational status detected 
by said 2nd operational status detection means, The valve timing control unit of the internal 
combustion engine according to claim 7 characterized by setting up the spark advance level from the 
inhalation-of-air top dead center of the closed timing of said exhaust valve based on said presumed 
fuel wet amount and/or the unburnt hydrocarbon volume adhering to an internal combustion engine's 
cylinder wall. 

[Claim 9] It is the valve timing control unit of the internal combustion engine which has the exhaust 
valve arranged by the internal combustion engine and the exhaust valve adjustment device of said 
exhaust valve which adjusts closed timing at least, and is characterized by controlling said exhaust 
valve adjustment device so that the closed timing of said exhaust valve becomes a tooth- lead-angle 
side to an inhalation-of-air top dead center at the time of an internal combustion engine's starting. 
[Claim 10] The combustion gas processing means for processing the combustion gas which is 
prepared in an internal combustion engine's exhaust air system, and is discharged by the internal 
combustion engine, It has a throughput detection means to detect or presume the combustion gas 
throughput of said offgas treatment means. Said exhaust valve adjustment device When it is detected 
that the capacity to process the combustion gas by said combustion gas processing means with said 
throughput detection means at the time of an internal combustion engine's starting is low, The valve 
timing control unit of the internal combustion engine according to claim 9 characterized by 
controlling so that the closed timing of said exhaust valve becomes a tooth-lead-angle side to an 
inhalation-of-air top dead center at the time of an internal combustion engine's starting. 
[Claim 1 1] Said exhaust valve adjustment device is the valve timing control unit of an internal 
combustion engine given in either claim 9 characterized by controlling so that the closed timing of 
said exhaust valve consists of the time of an internal combustion engine's starting a lag side to an 
inhalation-of-air top dead center in a predetermined period, or claim 10. 

[Claim 12] It is the valve timing control unit of the internal combustion engine which has the exhaust 
valve arranged by the internal combustion engine and the exhaust valve adjustment device of said 
exhaust valve which adjusts closed timing at least, and is characterized by controlling said exhaust 
valve adjustment device so that the closed timing of said exhaust valve becomes a tooth-lead-angle 
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side to an inhalation-of-air top dead center when it is in the condition that the combustion gas 
discharged by the flueway from the internal combustion engine cannot be re-inhaled in the amount 
of requests, and an internal combustion engine's cylinder. 

[Translation done.] 



http://www4.ipdl.inpit^ 6/14/2007 



JP,2003-120348,A [DETAILED DESCRIPTION] 



Page 1 of 15 



* NOTICES * 

JPO and ZNPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 
[0002] 

[Description of the Prior Art] In recent years, the regulation on the harmful gas component 
discharged by an internal combustion engine's combustion is severe. Then, the technique of reducing 
the harmful gas component discharged by this combustion is studied widely. It is a time of a catalytic 
converter like [ at the time of an internal combustion engine's cold start ] being in an inactive 
condition that this injurious ingredient becomes especially a problem. For example, in the active 
state, when an air- fuel ratio is theoretical air fuel ratio, as for the three way component catalyst 
widely known as a catalytic converter, it is known that the rate of purification will become high 
most. However, as mentioned above, since the catalytic converter has not carried out activity at the 
time of a cold start, it is emitted to atmospheric air, without purifying the harmful gas component 
generated by combustion. Emission will get worse by this. 

[0003] Then, the technique indicated by JP,1 1-336574,A from the former is known. This technique 
is a technique for controlling discharge of hydrocarbon (HC) gas as one of the harmful gas 
components, and making an internal combustion engine's cylinder once re-inhale again the 
combustion gas discharged by the flueway is indicated by controlling the stage which the intake 
valve and the exhaust air bulb are opening to coincidence, and the so-called amount of bulb overlap. 
[0004] Thus, discharge of HC gas can be controlled by making the unburnt HC gas contained in 
combustion gas contribute to combustion again by making the combustion gas discharged all over 
the flueway re-inhale in a cylinder. However, if the amount of combustion products re-inhaled in a 
cylinder increases, since the rate of the amount of exhaust gas to new mind becomes large, 
combustion will become unstable. In order to prevent that the amount of combustion products re- 
inhaled in a cylinder to this technical problem becomes large, the amount of overlap is controlled by 
especially the technique of JP,1 1-336574,A below to a predetermined value. By this, since the period 
which the intake valve is opening becomes short when the exhaust air bulb is open, the re-inhalation 
amount of combustion products to new mind can be controlled, and an above-mentioned technical 
problem is solved. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the amount of re-inhalation of combustion 
gas is decided by differential pressure of the amount of overlap, and the pressure in an inhalation-of- 
air path and the pressure in a flueway. That is, when the differential pressure of the pressure in an 
inhalation-of-air path and the pressure in a flueway is small, exhaust gas cannot be made to fully re- 
inhale in a cylinder, but there is a possibility that the effectiveness of reducing unburnt [ HC ] may 
fully be unutilizable. 

[0006] Especially this problem is a technical problem which appears at the time of engine starting, 
and since it has not reached idle rotational speed yet at the time of engine starting, it cannot obtain 
the pressure in sufficient inhalation-of-air path for making combustion gas re-inhale in a cylinder. 
For this reason, the lag of the closing timing of an exhaust air bulb cannot be carried out like the 
technique of above-mentioned JP,1 1-336574,A, and re-inhalation of combustion gas cannot fully be 
performed at the time of starting by the approach of making combustion gas re-inhaling in a cylinder 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 6/14/2007 



JP,2003-120348,A [DETAILED DESCRIPTION] 



Page 2 of 15 



by controlling the amount of bulb overlap. Since the catalytic converter has not carried out activity 
especially at the time of starting between the colds, it is emitted to atmospheric air, without purifying 
unburnt [ HC ], and there is a possibility of worsening emission. 

[0007] Moreover, the fuel which is not contributed to combustion even if combustion within a 
cylinder is performed, when the fuel injection at the time of starting between the colds lights an 
ignition plug, since the atomization condition of a fuel usually gets worse as compared with 
operation will be pushed against a cylinder wall by explosion. Since the fuel pushed against the 
cylinder wall has a small area put to the air in a cylinder, it stops contributing it to combustion 
further. And unburnt [ which adhered to the cylinder wall, without contributing to this combustion / 
HC ] has a possibility that it may be emitted to a flueway, when it is run through by rise of a piston 
and an exhaust air bulb opens. (Below, this HC is called Quenching HC) It sets it as the 1st purpose 
that the invention in this application offers the valve timing control unit of the internal combustion 
engine which it is made [ internal combustion engine ] in view of an above-mentioned technical 
problem, and can always reduce discharge unburnt [ HC ] there. 

[0008] Moreover, even if it is at the cold starting time, it sets it as the 2nd purpose to offer the valve 
timing control unit of the internal combustion engine which can reduce unburnt HC gas to a flueway. 

[0009] 

[Means for Solving the Problem] According to invention of claim 1, it has the exhaust valve 
adjustment device of the exhaust valve arranged by the internal combustion engine which adjusts 
closed timing at least, and the 1st operational status detection means which detects or presumes an 
internal combustion engine's operational status, and said exhaust valve adjustment device controls 
the closed timing of said exhaust valve to a tooth- lead-angle or lag side to an inhalation-of-air top 
dead center based on the operational status detected or presumed by said 1st operational status 
detection means. 

[0010] Thereby, if the operational status detected by the 1st operational status detection means is in 
the condition that combustion gas cannot fully be re-inhaled to a combustion chamber, combustion 
gas can be confined in a combustion chamber by carrying out the tooth lead angle of the closed 
timing of an exhaust valve. Thus, since the unburnt hydrocarbon (it calls unburnt [ HC ] hereafter) 
contained in combustion gas by confining combustion gas in a combustion chamber can be made to 
contribute to next combustion, emission can be reduced. And when combustion gas can fully be re- 
inhaled to a combustion chamber as operational status, by carrying out the lag of the closed timing of 
an exhaust valve, a combustion chamber can be made to be able to re-inhale combustion gas, and 
unburnt HC gas can be reduced. 

[001 1] By the above configuration, discharge of unburnt HC gas can always be reduced and the 1st 
purpose of controlling emission can be attained. 

[0012] Claim 2 said 1st operational status detection means It is a means to detect or presume the 
parameter about the pressure of an inhalation-of-air path, or a pressure as an internal combustion 
engine's operational status. Said exhaust valve adjustment device When the parameter about the 
pressure detected or presumed by said 1st operational status detection means or a pressure is larger 
than a predetermined value, When the parameter about the pressure which controlled so that the 
closed timing of said exhaust valve became a tooth-lead-angle side to an inhalation-of-air top dead 
center, and was detected or presumed by said 1st operational status detection means, or a pressure is 
smaller than a predetermined value, It controls so that the closed timing of said exhaust valve 
becomes a lag side to an inhalation-of-air top dead center. 

[0013] Thereby, based on the parameter about the pressure of an inhalation-of-air path, or a pressure, 
closed timing of an exhaust valve can be carried out ** and a lag as operational status. That is, by 
carrying out the tooth lead angle of the closed timing of an exhaust valve, when the differential 
pressure of the pressure of an inhalation-of-air path and the pressure of a flueway is small, since 
combustion gas is confined in a combustion chamber, it can reduce unburnt [ HC ]. On the other 
hand, since a combustion chamber can be made to re-inhale the combustion gas discharged by the 
flueway when the differential pressure of the pressure of an inhalation-of-air path and the pressure of 
a flueway is large, it can reduce unburnt [ HC ]. By the above configuration, unburnt HC gas can 
always be reduced and the 1st purpose of controlling emission can be attained. 
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[0014] It has the 1st operational status detection means which detects an internal combustion 
engine's operational status like invention of claim 3. Moreover, said 1st operational status detection 
means The inside of the fuel injected from the injector which supplies a fUel to an internal 
combustion engine, The fuel wet amount which adheres all over an inhalation-of-air path, and/or the 
unburnt hydrocarbon volume adhering to an internal combustion engine's cylinder wall are 
presumed. Said exhaust valve adjustment device When controlling so that the closed timing of said 
exhaust valve becomes a tooth-lead-angle side to an inhalation-of-air top dead center based on an 
internal combustion engine's operational status detected by said 2nd operational status detection 
means, Based on said presumed fuel wet amount and/or the unburnt hydrocarbon volume adhering to 
a cylinder wall, the spark advance level from the inhalation-of-air top dead center of the closed 
timing of said exhaust valve may be set up. 

[0015] These values can be presumed also in the condition with many unburnt [ HC ] (Quenching 
HC is called hereafter) and the wet fuels which adhere to a cylinder wall like at for example, the time 
of starting between the colds by this. Therefore, the amount of the combustion gas which confines 
the closed timing of an exhaust valve in a combustion chamber since a spark advance level can be set 
up according to this value can be adjusted to the optimal amount, by making unburnt [ which is 
contained in this combustion gas / HC ] contribute to combustion again, the unburnt HC gas 
discharged from an engine can be reduced, and emission can be controlled. 

[0016] By the way, in order to make a combustion chamber re-inhale the combustion gas discharged 
by the flueway, making coincidence open an inlet valve and an exhaust valve is known. However, it 
depends on the differential pressure of the pressure in a flueway, and the pressure in an inhalation- 
of-air path for the amount of combustion products re-inhaled to a combustion chamber. For this 
reason, since the differential pressure of a flueway and an inhalation-of-air path is small when the 
pressure of an inhalation-of-air path is close to atmospheric pressure, even if it makes coincidence 
open an exhaust valve and an inlet valve, combustion gas cannot be burned again. 
[0017] Then, like invention of combustion gas of claim 4 when the re-inhalation to a combustion 
chamber is possible in operational status, when controlling by the 1st operational status detection 
means so that the closed timing of said exhaust valve becomes a lag side to an inhalation-of-air top 
dead center based on an internal combustion engine's operational status, said exhaust valve 
adjustment device sets up the retardation quantity from an inhalation-of-air top dead center with it so 
that the period which an internal combustion engine's inlet valve and said exhaust valve are opening 
to coincidence may turn into a predetermined period. 

[0018] Since the closed timing of an exhaust valve can be set up by this in consideration of the 
period which is opening to coincidence, the amount of combustion products which a combustion 
chamber is made to re-inhale is controllable with a sufficient precision. 

[0019] In invention of claim 5, it has an inhalation-of-air valve-control means of said inlet valve to 
adjust open timing at least. Said operational status detection means A combustion condition 
detection means to detect an internal combustion engine's combustion condition is included. Said 
inhalation-of-air valve-control means When the conditions from which the unburnt hydrocarbon in a 
flueway starts oxidation reaction are satisfied as a combustion condition detected by said combustion 
condition detection means, the lag of the open timing of said inlet valve is carried out. Said exhaust 
valve control means carries out the tooth lead angle of the closed timing of said exhaust valve, when 
the combustion condition detected by said combustion condition detection means is stable. 
[0020] When the conditions from which unburnt hydrocarbon starts oxidation reaction are satisfied, 
even if unburnt hydrocarbon is discharged, unburnt hydrocarbon is consumed by oxidation reaction 
all over a flueway. So, when such conditions are satisfied, it controls like invention of claim 5 for the 
purpose of the stability of combustion. That is, if the lag of the open timing of an inlet valve is 
carried out, differential pressure will arise in an inhalation-of-air path and a combustion chamber, 
and the inhalation-of-air rate of flow will improve. Thereby, atomization of a fuel is promoted and 
combustion is improved. And it can reduce that the combustion gas discharged by the flueway re- 
inhales to a combustion chamber in this condition by carrying out the tooth lead angle of the closed 
timing of an exhaust valve, and the stability of combustion can be improved. 
[0021] An air- fuel ratio detection means to detect an internal combustion engine's combustion air- 
fuel ratio in invention of claim 6, It has an exhaust gas temperature detection means to detect or 
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presume the temperature of the exhaust gas discharged by the internal combustion engine. Said 
combustion condition detection means The temperature of the exhaust gas detected or presumed by 
said exhaust gas temperature detection means is higher than predetermined temperature. And when 
the air-fuel ratio of the combustion gas detected by said air-fUel ratio detection means is 
predetermined Lean, it judges with an internal combustion engine's combustion condition being 
stable, and said exhaust valve control means carries out the tooth lead angle of the closed timing of 
said exhaust valve based on the judgment result by said combustion condition detection means. 
[0022] The combustion gas discharged all over a flueway is discharged including unburnt [ HC ]. In 
this combustion condition, the combustion condition that the unburnt HC gas in this combustion gas 
is consumed by oxidation reaction all over a flueway is detected based on an air- fuel ratio and an 
exhaust-gas temperature. Then, like above-mentioned invention, when a combustion condition 
oxidizes unburnt [ HC ] all over a flueway, by carrying out the tooth lead angle of the closed timing 
of an exhaust valve, it can reduce that combustion gas re-inhales to a combustion chamber, and 
stability of combustion can be realized. 

[0023] At the time of a cold start, a fuel sentiment and Quenching HC are included in combustion 
gas so much as mentioned above. And in order to reduce this quenching HC and a fuel sentiment, 
there is a possibility that combustion gas cannot fully be re-inhaled even if it is going to set up the 
period which opens an inlet valve and an exhaust valve to coincidence like the conventional 
technique and is going to make a combustion chamber re-inhale the combustion gas in a flueway. 
This is because it cannot re-inhale at the time of starting even if it opens an inlet valve and an 
exhaust valve to coincidence since the differential pressure of an inhalation-of-air path and a flueway 
is small. 

[0024] Then, the exhaust valve adjustment device of the exhaust valve arranged by the internal 
combustion engine in invention of claim 7 which adjusts closed timing at least, It has the 2nd 
operational status detection means which detects or presumes an internal combustion engine's 
operational status. Said exhaust valve adjustment device it sets from the time of an internal 
combustion engine's starting between the colds to operation, and the closed timing of said exhaust 
valve is controlled by said exhaust valve adjustment device to a tooth-lead-angle side to an 
inhalation-of-air top dead center based on an internal combustion engine's operational status which is 
alike with said 2nd operational status detection means, and is detected or presumed. 
[0025] Since Quenching HC and a fuel sentiment can confine in a combustion chamber by this the 
combustion gas contained so much and this quenching HC and a fuel sentiment can be made to 
contribute to combustion again, unburnt [ HC ] can be reduced, emission can be reduced, and even if 
it is at the cold starting time, the 2nd purpose of reducing unburnt HC gas to a flueway can be 
attained. 

[0026] In invention of claim 8, said 2nd operational status detection means The inside of the fuel 
injected from the injector which supplies a fuel to an internal combustion engine, The fuel wet 
amount which adheres in an inhalation-of-air path, and/or the unburnt hydrocarbon volume adhering 
to an internal combustion engine's cylinder wall are presumed. Said exhaust valve adjustment device 
When controlling so that the closed timing of said exhaust valve becomes a tooth-lead-angle side to 
an inhalation-of-air top dead center based on an internal combustion engine's operational status 
detected by said 2nd operational status detection means, Based on said presumed fuel wet amount 
and/or the unburnt hydrocarbon volume adhering to an internal combustion engine's cylinder wall, 
the spark advance level from the inhalation-of-air top dead center of the closed timing of said 
exhaust valve is set up. 

[0027] These values can be presumed also in the condition with many unburnt [ HC ] (Quenching 
HC is called hereafter) and the wet fuels which adhere to a cylinder wall like at for example, the time 
of starting between the colds by this. Therefore, the amount of the combustion gas which confines 
the closed timing of an exhaust valve in a combustion chamber since a spark advance level can be set 
up according to this value can be made [ many ], by making unburnt [ which is contained in this 
combustion gas / HC ] contribute to combustion again, the unburnt HC gas discharged from an 
engine can be reduced, and emission can be controlled. 

[0028] It has the exhaust valve arranged by the internal combustion engine and the exhaust valve 
adjustment device of said exhaust valve which adjusts closed timing at least, and said exhaust valve * 
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adjustment device is controlled by invention of claim 9 so that the closed timing of said exhaust 
valve becomes a tooth- lead- angle side to an inhalation-of-air top dead center at the time of an 
internal combustion engine's starting. 

[0029] Thereby, unburnt [ HC ] can confine in a combustion chamber the combustion gas contained 
so much. Therefore, since it can make unburnt [ HC ] contribute to combustion again even if the 
differential pressure of the pressure of an inhalation-of-air path and the pressure of a flueway is small 
operational status, unburnt [ HC ] can be reduced and emission can be reduced. 
[0030] The combustion gas processing means for processing the combustion gas which is prepared 
in an internal combustion engine's exhaust air system, and is discharged by the internal combustion 
engine according to invention of claim 10, It has a throughput detection means to detect or presume 
the combustion gas throughput of said combustion gas processing means. Said exhaust valve 
adjustment device When it is detected that the capacity to process the combustion gas by said 
combustion gas processing means with said throughput detection means at the time of an internal 
combustion engine's starting is low, it controls so that the closed timing of said exhaust valve 
becomes a tooth-lead-angle side to an inhalation-of-air top dead center at the time of an internal 
combustion engine's starting. 

[0031] When the combustion gas throughput by the combustion gas processing means is low, 
unburnt [ which is generated by combustion / HC ] has a possibility that it may be emitted to 
atmospheric air as it is, without being processed. Then, in order to reduce unburnt [ HC ], when the 
exhaust gas throughput of an offgas treatment means is low, the closed timing of an exhaust valve is 
controlled to become a tooth-lead-angle side to an inhalation-of-air top dead center. Thereby, since 
combustion gas can be confined in a combustion chamber, it can make unburnt [ which is contained 
in combustion gas / HC ] contribute to combustion again. Therefore, unburnt [ HC ] is reduced by 
the combustion gas discharged and aggravation of emission can be reduced. 
[0032] There are an approach of shutting up combustion gas as an approach of reducing unburnt 
[ which is contained in combustion gas / HC ], as mentioned above, and a method of making a 
combustion chamber re-inhale combustion gas. The differential pressure of the pressure of an 
inhalation-of-air path and the pressure of a flueway is used, and when this differential pressure is 
small, combustion gas cannot be made to fully re-inhale by the approach of making a combustion 
chamber re-inhaling combustion gas. That is, at the time of an internal combustion engine's starting, 
since the pressure in an inhalation-of-air path is atmospheric pressure mostly, it is difficult for it to 
make combustion gas re-inhale. 

[0033] So, said exhaust valve adjustment device is controlled by invention of claim 1 1 so that the 
closed timing of said exhaust valve consists of the time of an internal combustion engine's starting a 
lag side to an inhalation-of-air top dead center in a predetermined period. 

[0034] Thereby, in the predetermined period which an internal combustion engine's rotational speed 
goes up, since the pressure in an inhalation-of-air path declines and differential pressure with the 
pressure of a flueway becomes large, a combustion chamber can be made to be able to re-inhale 
combustion gas, and discharge unburnt [ HC ] can be reduced. 

[0035] In addition, this predetermined period may be amended by the addition of the addition of an 
internal combustion engine's rotational speed or rotational speed, the count of ignition by the ignition 
plug, and an inhalation air content etc. 

[0036] According to invention of claim 12, it has the exhaust valve arranged by the internal 
combustion engine and the exhaust valve adjustment device of said exhaust valve which adjusts 
closed timing at least, and when it is in the condition that the combustion gas discharged by the 
flueway from the internal combustion engine cannot be re-inhaled in the amount of requests, and an 
internal combustion engine's cylinder, said exhaust valve adjustment device is controlled so that the 
closed timing of said exhaust valve becomes a tooth-lead-angle side to an inhalation-of-air top dead 
center. 

[0037] Since combustion gas can be confined in a combustion chamber by this when the request 
**** inhalation of the combustion gas cannot be carried out, it can make unburnt [ which is 
contained in the shut-up combustion gas / HC ] contribute to next combustion. Therefore, it can 
prevent that reduce the unburnt HC gas in the combustion gas discharged by the internal combustion 
engine, and emission gets worse. 
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[0038] 

[Embodiment of the Invention] The outline block diagram concerning the gestalt of <gestalt of the 
1st operation> book operation is explained using the drawing shown in drawing 1 . Drawing 1 is the 
whole block diagram showing the valve timing control unit of the internal combustion engine 
concerning the gestalt of this operation. In drawing 1 , an engine 1 consists of a jump-spark-ignition- 
type four-cycle Taki cylinder internal combustion engine, and the inhalation-of-air path 2 and the 
flueway 3 are connected to the suction port and exhaust air port, respectively. While the throttle 
valve 4 interlocked with the accelerator pedal which is not illustrated is formed, the air flow meter 45 
for detecting the amount of inhalation air is arranged in the inhalation-of-air path 2. The opening of a 
throttle valve 4 is detected by the throttle sensor 20, and according to this sensor 20, the condition of 
a throttle close by-pass bulb completely is also combined, and it is detected. 
[0039] In the cylinder 6 which constitutes the gas column of an engine 1, the piston 7 which 
reciprocates in the vertical direction of drawing is arranged, and this piston 7 is connected with the 
crankshaft which is not illustrated through a connecting rod 8. The combustion chamber 10 divided 
by the cylinder 6 and the cylinder head 9 is formed above a piston 7, and the combustion chamber 10 
is open for free passage to said inhalation-of-air path 2 and flueway 3 through an inlet valve 1 1 and 
an exhaust valve 12. The coolant temperature sensor 17 for detecting the temperature of an engine 
cooling water is arranged by the cylinder 6 (engine water jacket). 

[0040] Two catalytic converters 13 and 14 are arranged in the flueway 3, and these catalytic 
converters 13 and 14 consist of a three way component catalyst for purifying three components 
called HC, CO, and NOx in exhaust gas. Compared with the catalytic converter 14 of the 
downstream, the capacity is small and, as for the catalytic converter 13 of the upstream, warming up 
immediately after engine starting has a role of the so-called, comparatively early start catalyst. In 
addition, the catalytic converter 13 of the upstream is formed in the location of about 300mm from 
an engine exhaust air port end face. 

[0041] The A/F sensor 15 which consists of a limiting current type air-fiiel ratio sensor is formed, in 
proportion to the oxygen density in exhaust gas (or concentration of the carbon monoxide in a 
unburht gas), it is a wide area and this A/F sensor 15 outputs a linear air- fuel ratio signal to the 
upstream of a catalytic converter 14. Moreover, 02 sensor 16 which outputs a voltage signal which 
is different by the rich and Lean side bordering on theoretical air fuel ratio (SUTOIKI) is formed in 
the downstream of this catalytic converter 14. 

[0042] electromagnetism — a high-pressure fuel is supplied to the drive-type injector 18 from the 
fuel-supply system which is not illustrated, and an injector 18 carries out injection supply of the fuel 
with energization at an engine suction port. The multipoint injection (MPI) system which has every 
one injector 18 for every branch pipe of an inlet manifold consists of gestalten of this operation. The 
ignition plug 19 arranged by the cylinder head 9 ignites with the high voltage for ignition supplied 
from the ignition coil which is not illustrated. 

[0043] In this case, the injection fuel by the new mind and the injector 18 which are supplied from 
the inhalation-of-air path upstream is mixed in an engine suction port, and that gaseous mixture 
flows in a combustion chamber 10 with valve-opening actuation of an inlet valve 11. The fuel which 
flowed in the combustion chamber 10 is lit with the ignition sparks by the ignition plug 19, and 
combustion is presented with it. And the gaseous mixture which burned is discharged by valve- 
opening actuation of an exhaust valve. 

[0044] The switching action of this inlet valve 1 1 and exhaust valve 12 is determined by the valve 
timing adjustable devices 43 and 44, respectively. Here, the configuration of the valve timing 
adjustable device in which the closing motion timing of an inlet valve 1 1 and an exhaust valve 12 
can be set as arbitration is explained. In addition, since each valve timing adjustable device 43 and 
44 is the same configuration, it omits explanation about the valve timing adjustable device 43 of an 
inlet valve 1 1, and explains the valve timing adjustable device 44 of an exhaust valve 12 here using 
drawing 2 . 

[0045] Like illustration, the exhaust valve 12 prepared in the vertical direction movable is 
constituted from valve portion 12a and valve-stem section 12b by the cylinder head 9. When an 
exhaust valve 12 is able to pull up valve portion 12a up, it is formed in the configuration which was 
prepared in opening periphery 3a of the flueway 3 which carries out opening to the cylinder head 9 
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and in which the valve-seat section 40 and adhesion are possible. And the needle 41 which consists 
of a magnetic material is connected with the parietal region of valve-stem section 12b. This needle 
41 is dedicated in the casing 45 prepared in the upper part of the cylinder head 9. 
[0046] In casing 45, a needle 41 is inserted from the vertical direction, and the coil 46 for valve 
opening and the coil 47 for clausiliums are formed in the location where a needle 41 is movable in 
the vertical direction by the meantime. And it is the inside of the coil 46 for valve opening, and the 
spring 50 for clausiliums which always energizes an exhaust valve 12 in the direction of clausilium 
(the inside of drawing, above) is formed in the periphery of valve-stem 12b. Moreover, on both sides 
of the needle 41, the spring 51 for valve opening which energizes an exhaust valve 12 in the valve- 
opening direction (the inside of drawing, down) conversely is formed inside the coil 47 for 
clausiliums of the opposite side. 

[0047] Thus, when the inlet valve 1 1 and exhaust valve 12 which are constituted are opened, a 
current is supplied to the coil 46 for valve opening by the valve-opening signal from an electronic 
control (ECU) 30. And when a current flows in the coil 46 for valve opening, electromagnetic force 
arises, and when the needle 41 which consists of a magnetic material is attracted according to 
electromagnetic force by the coil 46 for valve opening, an exhaust valve 12 opens. On the other 
hand, when clausilium of the exhaust valve 12 is carried out, a needle 41 is similarly attracted 
according to electromagnetic force by the coil 47 for clausiliums by supplying a current to the coil 
47 for clausiliums by the clausilium signal from ECU30. As for an inlet valve 1 1 and an exhaust 
valve 12, the closing motion timing is set as arbitration by the closing motion command from 
ECU30 as mentioned above. 

[0048] Below, ECU30 is explained. ECU30 is constituted centering on the microcomputer which 
consists of CPU31, ROM32, RAM33, and backup RAM34 grade. ECU30 inputs each detecting 
signal of the above mentioned air flow meter 45, the A/F sensor 15, 02 sensor 16, a coolant 
temperature sensor 17, the throttle sensor 20, and the valve timing sensor 29, and detects engine 
operation conditions, such as closing motion timing of the air-fuel ratio (A/F) of the inhalation air 
content Qa, the catalyst upstream, and the downstream, the engine water temperature Thw, throttle 
opening, an inlet valve 11, and an exhaust valve 12, based on each detecting signal. Moreover, in 
addition to this, the criteria location sensor 27 which outputs a pulse signal for every 720-degreeCA, 
and the angle-of-rotation sensor 28 which outputs a pulse signal for every (every [ for example, ] 30- 
degreeCA) finer crank angle are connected, and ECU30 inputs the pulse signal from each [ these ] 
sensors 27 and 28 into ECU30, and detects a criteria crank location (G signal) and an engine speed 
Netoit. 

[0049] control of fuel injection according to an injector 18 based on various kinds of engine 
operation conditions of having detected ECU30 like the above, control of the ignition timing by the 
ignition plug 19, and electromagnetism — the closing motion stage of the drive type induction- 
exhaust valves 1 1 and 12 is controlled. However, about the detail, it mentions later. 
[0050] Next, processing of the gestalt of this operation which ECU30 carries out is explained. First, 
the thing made to increase the quantity of (1) inhalation air content rather than the usual idle 
operation with the gestalt of this operation, (2) The quantity of (3) fuel oil consumption is decreased, 
and it controls [ controlling ignition timing by the lag side, ] by the Lean air-fiiel ratio, (4) If 
combustion is stabilized after carrying out the lag of the exhaust valve 12 if the pressure of the 
inhalation-of-air path 2 reaches below a predetermined pressure after carrying out the tooth lead 
angle of the exhaust valve 12 at the time of starting, and (5) starting, and (6) starting, while carrying 
out the lag of the inlet valve 1 1, it performs respectively carrying out the tooth lead angle of the 
exhaust valve 12. 

[0051] The heating value given to a catalyst is made to increase by increasing the quantity of an 
inhalation air content (1). That is, since fuel oil consumption is decided by the inhalation air content, 
fuel oil consumption can increase because an inhalation air content makes it increase, the heating 
value supplied to a catalyst can be made to be able to increase, and activity of the catalyst can be 
carried out at an early stage. Moreover, by controlling ignition timing to a lag side to the top dead 
center (TDC) of a piston 7, in order to perform ignition at the stage when a compression ratio is 
small as compared with TDC, combustion propagation velocity becomes slow, and even if an 
exhaust valve 12 opens, it is carried out by combustion continuing (2). Thereby, since the hot gas by 
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combustion is discharged by the flueway 3, hot gas is supplied to a catalyst and activity of the 
catalyst is carried out at an early stage. 

[0052] Since the exhaust gas is an elevated temperature by lag control of ignition timing, unburnt 
[ which is discharged all over a flueway / HC ] will cause oxidation reaction, and will be purified, 
because control fuel oil consumption still as shown in (3), and a combustion air- fuel ratio considers 
as Lean. That is, oxygen since a combustion air- fuel ratio is Lean starts oxidation reaction from 
unburnt [ in a flueway / HC ] being fully a certain thing and among an elevated-temperature ambient 
atmosphere positively. The operational status which unburnt [ this / HC ] oxidizes is called an 
afterburning. 

[0053] Below, in explaining processing of (4), it explains unburnt [ at the time of starting between 
the colds / HC ]. At the time of starting between the colds of an engine 1, since engine temperature is 
low, the wet fuel adhering to a suction port increases. Moreover, since atomization of a fuel is not 
promoted, unburnt [ which combustion becomes unstable and does not contribute to combustion / 
HC ] adheres to a cylinder wall. It is further hard coming to contribute unburnt [ adhering to this 
cylinder wall / HC ] (for Quenching HC to be called hereafter) to combustion from unburnt [ which 
has not adhered since the surface area put to air is small / HC ]. It is run through its the quenching 
HC of this by rise of a piston, and it is emitted to a flueway 3 as it is at the same time an exhaust 
valve 12 opens. 

[0054] In order to make the cylinder interior of a room re-inhale unburnt [, such as Quenching HC, / 
HC ], conventionally, the lag of the open timing of an exhaust valve 12 is carried out, and the so- 
called overlap control which sets up the period which the inlet valve 1 1 and the exhaust valve 12 are 
opening to coincidence is known. However, re-inhalation of the combustion gas by the amount of 
bulb overlap is dependent on the differential pressure of the pressure in an inhalation-of-air path, and 
the pressure in a flueway. That is, in operational status which is almost close to atmospheric 
pressure, re-inhalation of combustion gas cannot fully be performed. 

[0055] So, by processing of (4), it shuts up unburnt [ which remains in combustion gas / HC ] (a wet 
fuel, quenching HC) in a combustion chamber 10 by carrying out the tooth lead angle of the closed 
timing of an exhaust valve 12. And reduction of emission is aimed at by making combustion 
contribute again at the time of next combustion. And reduction of emission is aimed at by making 
the unburnt HC gas which a combustion chamber 10 is made to re-inhale again the exhaust gas once 
discharged by the flueway 3, and is contained in exhaust gas by increasing the period (overlap 
period) which is opening to an inlet valve 1 1 and coincidence contribute to combustion again by 
carrying out the lag of the exhaust valve 12 known in processing of (5). 

[0056] Processing of (6) is control aiming at raising the inhalation-of-air rate of flow, and stabilizing 
combustion. This control is performed after being in operational status from which unburnt [ in a 
flueway / HC ] starts oxidation reaction by catalyst early warming up from after starting. Here, in 
order to oxidize unburnt [ HC ], it is required for exhaust gas temperature to be 700 degrees C or 
more, and to be an oxygen ambient atmosphere for unburnt [ HC ] to react. An oxygen ambient 
atmosphere is that an air- fuel ratio is Lean. Processing of (6) will be performed if it will be in such 
operational status. In this processing, while carrying out the lag of the inlet valve 1 1 , the tooth lead 
angle of the exhaust valve 12 is carried out. Since an inlet valve 1 1 opens after exceeding inhalation 
of air TDC by carrying out the lag of the inlet valve 1 1 , differential pressure arises to the pressure of 
the pressure of the inhalation-of-air path 2, and a combustion chamber 10. And since an inlet valve 
1 1 opens after differential pressure has arisen in this way, the inhalation-of-air rate of flow to a 
combustion chamber 10 improves, and atomization of an injection fuel is promoted. According to 
such a phenomenon, mixing with the inhalation air in a combustion chamber 10 and an injection fuel 
improves, and combustion is stabilized. 

[0057] As mentioned above, processing with (1) and (3) is aimed at supplying a heating value to a 
catalyst and carrying out activity of the catalyst at an early stage from the time of starting between 
the colds. Moreover, each of processings of (4) thru/or (6) is processings aiming at controlling that 
unburnt [ HC ] is discharged, and is characterized by processing of (4) and (5) especially with the 
gestalt of this operation. Below, closing motion control with the inlet valve 1 1 from cranking of an 
engine 1 and an exhaust valve 12 is explained to a detail using a drawing. First, the condition judging 
routine of catalyst warming up of drawing 3 is explained. In this processing, a condition judging is 
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carried out about whether increase in quantity of the above-mentioned inhalation air content carried 
out for catalyst early warming up and the lag of ignition timing are performed. At step SI 01, an 
engine speed Ne is 400 or more rpm, and it is judged whether they are 2000 or less rpm. At step 
SI 02, it is 0 degrees C or more, and it is judged whether it is 60 degrees C or more. At step SI 03, it 
is judged whether the shift position of the automatic transmission which is not illustrated is P range 
or N range. (In the case of manual transmission, it is judged any of the first gear as whether it is N 
range as a gear position and a drive range thru/or top speed gear they are.) 
At step SI 04, it judges whether the elapsed time from starting of an engine 1 carried out 
predetermined time progress. As this predetermined time, it is set as the time amount which catalyst 
warming up completes by early warming-up control of a catalyst. At step SI 05, it judges whether 
there is any fail by various kinds of fail judgings. And only when fulfilling all the judgment results 
of this step SI 01 thru/or step SI 05 (Yes), 1 is stood to catalyst early warming-up execution flag 
XCAT for catalyst early warming-up activation, and this routine is ended. On the other hand, to (No) 
case, 0 is inputted into catalyst early warming-up execution flag XCAT at step SI 07, and this routine 
is ended. [ which does not fulfill at least one condition of step S101 thru/or step SI 05 ] 
[0058] Below, the afterburning condition judging routine shown in drawing 4 is explained. In this 
processing, it judges whether they are the conditions to which combustion is carried out in a flueway 
3 by the increase in quantity of an inhalation air content and ignition timing lag control for catalyst 
early warming-up control. First, it is judged by step Sill at that a presumed exhaust-gas temperature 
is 700 degrees C or more and step SI 12 that a presumed air- fuel ratio is 15 or more, i.e., Lean. In 
addition, presumption of an air-fliel ratio is presumed here based on an inhalation air content and 
fuel oil consumption. Moreover, when the A/F sensor is carrying out activity, a direct air-fiiel ratio 
may be detected using a sensor. 

[0059] By this routine, 1 is stood to Flag XBFR and this routine is ended so that it may progress to 
step SI 13 when fulfilling these two conditions, and it may be shown that the service condition of an 
engine 1 fulfills afterburning conditions. On the other hand, in not fulfilling which conditions of step 
Sill or step SI 12, 0 is inputted into Flag XBFR and it ends this routine noting that it progresses to 
step SI 14 and the service condition of an engine 1 does not fulfill afterburning conditions. 
[0060] In addition, about a presumed exhaust-gas temperature, the exhaust-gas temperature which 
serves as the base on the map of drawing 12 (a) based on ignition timing and an inhalation air 
content is calculated. And an air-fuel ratio and the exhaust-gas temperature of the base by the 
elapsed time after starting are amended using drawing 12 (b) or the map of (c). In amendment by the 
air- fuel ratio, a presumed air- fuel ratio is computed based on an inhalation air content and fuel oil 
consumption, and the correction factor FABF according to an air-fuel ratio is calculated. For 
example, when a presumed air- fuel ratio is 13, a correction factor FABF is set as 0.9, and when a 
presumed air- fuel ratio is 15, it is set as 1.1. Since combustion temperature is high, this sets up one 
or more correction factors to the exhaust-gas temperature of the base, so that an air- fuel ratio is Lean, 
it multiplies the exhaust-gas temperature of the base by this correction factor FABF, and presumes a 
final presumed exhaust-gas temperature. 

[0061] Moreover, a presumed exhaust-gas temperature may be similarly presumed by the elapsed 
time after starting. About the exhaust-gas temperature of the base, it is the same as that of ***♦. And 
a correction factor FTIME is set up according to the elapsed time after starting. For example, when 
the elapsed time after starting is 1 second, 0.9 is set as a correction factor FTIME, and 1 .05 is set up 
at the time of 10 seconds. Since this makes an air- fuel ratio rich and is controlling it by the short 
period after starting, an exhaust-gas temperature is because it becomes low as compared with Lean 
and an air- fuel ratio becomes Lean according to subsequent time amount progress. For this reason, 
an accurate exhaust-gas temperature can be presumed by amending so that an exhaust-gas 
temperature may rise according to the elapsed time after starting. 

[0062] The result of a condition judging of drawing 3 explained above and drawing 4 is used with 
the flow chart of drawing 7 mentioned later and drawing 10 . 

[0063] Below, the program of drawing 5 , ignition timing control of 6, and fuel-injection control is 
explained. First, at step S201 thru/or step S203, 1 second passed after starting or 1 is judged [ the 
engine water temperature Thw ] for condition flag XCAT of 60 degrees C or less and catalyst 
warming up, respectively. When all of the three above-mentioned judgment results are affirmation 
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(Yes), it progresses to step S204 and lag control of the ignition timing is carried out. This lag control 
is control for the catalyst early warming-up control known conventionally. On the other hand, in 
negation (No), it progresses to step S205 at least one of the three above-mentioned judgment results. 
At step S205, it is the usual ignition timing control and the ignition timing according to operational 
status is set up. 

[0064] Similarly, the program of fuel-injection control of drawing 6 is explained. The same sign as 
the flow chart of drawing 5 is given to the same processing step, and explanation is omitted. When 
all the judgment results of step S201 thru/or step S203 are affirmation (Yes), it progresses to step 
S214, and fuel oil consumption is set up so that an air- fuel ratio may serve as weak Lean. On the 
other hand, in negation (No), at least at least one of the judgment results of step S201 thru/or step 
S203 progresses to step S215. At step S215, based on an inhalation air content, fuel oil consumption 
is set up so that it may become a target air- fuel ratio. 

[0065] As mentioned above, when a catalyst early warming-up execution condition is satisfied, 
ignition timing and fuel injection perform control for catalyst early warming up. Thus, the gestalt of 
this operation explains control of the closing motion timing of increase in quantity of an inhalation 
air content, and the inlet valve 1 1 and exhaust valve 12 which are explained below as control of fuel 
oil consumption on the assumption that weak Lean control of an air- fuel ratio, and lag control of 
ignition timing to a detail using a drawing. 

[0066] First, the exhaust valve control routine shown in drawing 7 is explained below. ON of the 
ignition switch which is not illustrated starts this routine repeatedly, for example synchronizing with 
whenever [ predetermined crank angle ]. Starting of the flow chart of this drawing 7 judges whether 
an engine speed Ne is 400 or less rpm at step S300. Here, after an ignition switch is turned on, it has 
judged whether it is below the predetermined starting judging level of an engine 1, and in being 400 
or less rpm as predetermined starting judging level, it performs processing of step S3 10 thru/or step 
S330. 

[0067] At step S3 10, the engine-coolant water temperature Thw is larger than 0 degree C, and in not 
being 60 degrees C or less, it progresses to step S330, a predetermined fixed value is inputted into 
the target close timing VCTtg of an exhaust valve 12, and it ends this routine. On the other hand, 
when the range of the cooling water temperature Thw is 60 degrees C or less more greatly than 0 
degree C, it progresses to step S320 and control before catalyst early warming-up activation is 
performed. The flow chart shown in drawing 8 as control before catalyst early warming-up 
activation is processed. The detail about front [ catalyst early warming up ] control is mentioned 
later. 

[0068] When an engine speed Ne exceeds 400rpm at step S300, the judgment of step S300 is 
affirmed (Y es) and processing after step S340 is carried out. At step S340, it is judged whether the 
flag XCAT which shows the execution condition of the catalyst early warming-up control mentioned 
above is 1. Here, when Flag XCAT is 0 (i.e., when execution condition failure is shown), it 
progresses to step S350 and the usual control conventionally known as closing motion timing control 
of an exhaust valve 12 is carried out. 

[0069] This usual control reads an engine speed Ne, the inhalation air content Ga, and the cooling 
water temperature Thw at steps S351, S352, and S353 first, respectively, as shown in the flow chart 
of drawing 9 . and — and from each read parameter, the target close timing VCTtg of the exhaust 
valve 12 according to operational status is set up, for example using a three-dimension map etc., and 
this routine is ended. 

[0070] On the other hand, at step S340 of drawing 7 , when Flag XCAT is 1 (i.e., when the execution 
condition of catalyst early warming-up control is satisfied), it progresses to step S360. At step S360, 
the pressure Pm of the inhalation-of-air path 2 is computed by the inhalation air content Ga and 
engine speed Ne which are detected by the air flow meter 45. This calculation approach is computed 
by reading the pressure Pm of the inhalation-of-air path 2 beforehand set up on the two-dimensional 
map of the inhalation air content Ga and an engine speed Ne etc. And at step S360, it judges whether 
the pressure Pm of the computed inhalation-of-air path 2 is smaller than for example, 600mmHg(s) 
as a predetermined pressure. 

[0071] Here, the reason forjudging the pressure Pm of the inhalation-of-air path 2 aims at reducing 
emission by utilizing for the maximum the so-called EGR gas effectiveness of making unburnt 
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[ under combustion / HC ] contributing to combustion again. When considering as the utilizing [ for 
the maximum ]-EGR effectiveness purpose, the 1st by setting up, before ending the clausilium 
timing of an exhaust valve 12 like an exhaust air line The two approaches of making a combustion 
chamber re-inhale again the combustion gas discharged by the flueway 3 by setting up shutting up 
combustion gas and the period when the 2nd makes coincidence open an inlet valve 1 1 and an 
exhaust valve 12, and the so-called overlap period are mentioned, the above — the EGR effectiveness 
of making unburnt [ HC ] contribute to combustion again by any approach can be done so. 
[0072] When making a combustion chamber re-inhale again the exhaust gas especially discharged by 
combustion, the amount of re-inhalation is determined by the differential pressure of the inhalation- 
of-air path 2 and a flueway 3. That is, since the pressure of a flueway 3 is always near atmospheric 
pressure, if based on the pressure of this flueway 3, the differential pressure of the irihalation-of-air 
path 2 and a flueway 3 will be determined by the pressure Pm of the inhalation-of-air path 2. 
According to the property Fig. (as for BTDC10"CA and an alternate long and short dash line, 
exhaust valve clausilium timing of a continuous line is ATDC10"CA) of drawing 13 , when the 
pressure Pm of the inhalation-of-air path 2 is large The differential pressure of the inhalation-of-air 
path 2 and a flueway 3 is small, and even if it carries out the lag of the clausilium timing of an 
exhaust valve 12, sufficient EGR gas effectiveness cannot be acquired, without the combustion gas 
discharged by the flueway 3 being re-inhaled by the combustion chamber (even if it sets up an 
overlap period). Since the EGR effectiveness of combustion gas depended for shutting up (carrying 
out the tooth lead angle of the clausilium timing of an exhaust valve 12) can reduce unburnt [ HC ] 
with such operational status, emission can be controlled. 

[0073] By the above principles, when the pressure Pm of the inhalation-of-air path 2 is 600 or more 
mmHgs, since the differential pressure of the inhalation-of-air path 2 and a flueway 3 is small, it 
progresses to (No) to step S320 for the purpose of the EGR effectiveness by carrying out the tooth 
lead angle of the clausilium timing of an exhaust valve 12. And at step S320, control before 
activation of catalyst early warming up is carried out, and this routine is ended in order to carry out 
the tooth lead angle of the clausilium timing of an exhaust valve 12. On the other hand, when a 
pressure Pm is smaller than 600mmHg(s), it progresses to step S3 80 for the purpose of the EGR 
effectiveness by what is done for the lag of the clausilium timing of an exhaust valve 12 (an overlap 
period is set up). And at step S3 80, it controls during catalyst early warming-up activation, and this 
routine is ended in order to carry out the lag of the clausilium timing of an exhaust valve 12. 
[0074] As mentioned above, with the gestalt of this operation, in order to reduce the quenching HC 
generated at the time of starting, discharge unburnt [ HC ] was reduced by confining Quenching HC 
in a combustion chamber by control before catalyst early warming-up implementation. Moreover, 
discharge unburnt [ HC ] was reduced by re-inhalation of combustion gas by carrying out the lag of 
the exhaust valve 12 from starting, if the pressure Pm of the inhalation-of-air path 2 becomes smaller 
than for example, 600mmHg(s) as a predetermined pressure. The setting approach of the closed 
timing of the exhaust valve 12 with control is explained using the flow chart of drawing 8 and 
drawing 10 during the control before catalyst early warming-up activation which was not explained 
in full detail in the main routine mentioned above next, and catalyst early warming-up activation. 
[0075] By control before catalyst early warming-up activation shown in the flow chart of drawing 8 , 
the cooling water temperature Thw of an engine 1 is first read at step S321 . And based on the 
cooling water temperature Thw read at step S322, the criteria clausilium timing VCTBSE of an 
exhaust valve 12 is computed on the map shown in drawing 1 1 . At step S323, the amount of 
quenching HC adhering to a combustion chamber is presumed, and as shown in drawing 16 (a), the 
target exhaust- valve-closes timing VCTtg is set to a tooth-lead-angle side rather than TDC like an 
inhalation-of-air line. As the presumed approach of this amount of quenching HC, the amount of 
quenching HC is presumed based on the cooling water temperature Thw, an intake-air temperature, a 
combustion chamber inner wall temperature, the count of after [ starting ] combustion, after 
[ starting ] elapsed time, cylinder internal pressure, ignition timing, an inhalation air content, an 
engine speed Ne, etc. 

[0076] Quenching HC originates in unburnt [ which did not contribute to combustion / HC ] 
(quenching HC) adhering to a cylinder wall by the firing pressure as it was mentioned above. It is 
hard to contribute the adhering quenching HC to combustion, so that the temperature of a cylinder 
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wall is low. Moreover, the amount of the quenching HC which does not contribute to this 
combustion will increase, if the load of an engine 1 is large. Therefore, it is good to presume the 
amount of Quenching HC in consideration of these events. The load of an engine 1 is calculated 
based on the inhalation air content Ga or an engine speed Ne, and, specifically, the total amount of 
Quenching HC is calculated based on the calculated load. And based on cylinder internal pressure, 
the correction factor to the total amount of Quenching HC is set up. The value near 1 is set up, so 
that cylinder internal pressure is high, and as for this correction factor, a value smaller than 1 is set 
up, so that cylinder internal pressure is low. This is because the fuel rate of adhering to a cylinder 
wall as quenching HC becomes high, so that cylinder internal pressure, i.e., a firing pressure, is high. 
And since it is hard coming to contribute this adhering quenching HC to combustion so that the 
temperature of a cylinder wall is low, it presumes the temperature of a cylinder wall based on 
inhalation air temperature, cooling water temperature, etc., and sets up the correction factor to the 
total amount of Quenching HC. 

[0077] As mentioned above, the amount of Quenching HC is presumed and target exhaust air VCT 
close timing is set up according to Quenching HC at step S323 of drawing 8 . Namely, the target 
exhaust air VCT close timing VCTtg is computed by adding the correction factor VCThc according 
to the amount of quenching HC to the exhaust air VCT criteria close timing VCTBSE set up at step 
S322. A correction factor VCThc is set up here so that the amount of quenching HC presumed is 
large, and the spark advance level of the target exhaust-valve-closes timing VCTtg may become 
large. 

[0078] In addition, in order to simplify amendment to this quenching HC, you may carry out based 
on any one of the cooling water temperature Thw, an intake- air temperature, a combustion chamber 
inner wall temperature, the count of after [ starting ] combustion, after [ starting ] elapsed time, 
cylinder internal pressure, ignition timing, an inhalation air content, and engine speeds Ne. 
[0079] Moreover, in the flow chart of this drawing 8 , Quenching HC and a wet amount may be 
presumed and the spark advance level of the target exhaust-valve-closes timing VCTtg may be set 
up. 

[0080] Below, the control among catalyst early ****** shown in step S380 of drawing 7 is 
explained to a detail using the flow chart of drawing 10 . First, the cooling water temperature Thw, 
engine-speed Ne, and the inhalation air content Ga are read at step S381, and the closed timing of an 
exhaust valve is calculated on a three-dimension map etc. based on these parameters. And closed 
timing VCTbeta of the exhaust valve called for by the operation is set as the criteria close timing 
VCTBSE, and it progresses to step S382. 

[0081] At step S382, it refers to whether the flag XBFR forjudging formation and failure of 
afterburning conditions is 1 . Here, since afterburning condition formation is shown when Flag XBFR 
is 1, processing of steps S385 and S386 is performed, and this routine is ended. On the other hand, 
when afterburning conditions are not satisfied, processing of steps S3 83 and S3 84 is performed, and 
this routine is ended. 

[0082] First, control when afterburning conditions are not satisfied is explained. At step S3 83, the 
retardation quantity VCTRE to the criteria close timing of an exhaust valve 12 is set up according to 
rotational speed Ne or elapsed time. Since capacity increases so that rotational speed Ne is large, 
unburnt [ HC ] increases in connection with this. Then, retardation quantity VCTRE is set as such a 
big value that rotational speed Ne is large. Since the period which the inlet valve 1 1 and the exhaust 
valve 12 are opening to coincidence by this is set up for a long time, the amount of re-inhalation of 
an exhaust gas can increase, unburnt [ HC ] can be made to be able to contribute to combustion 
again, and emission can be reduced. At step S3 84, the value which added the retardation quantity 
VCTRE computed at step S383 to the criteria close timing VCTBSE is set up as target exhaust- 
valve-closes timing VCTtg, as shown in drawing 16 (b), a twist also carries out the lag of the closing 
timing of an exhaust valve 12 to TDC like an inhalation-of-air line, and this routine is ended. 
[0083] On the other hand, when afterburning conditions are satisfied (i.e., when the flag XBFR of 
step S382 is 1), it progresses to step S385, and according to rotational speed Ne or elapsed time, the 
spark advance level VCTFW to the criteria close timing of an exhaust valve 12 is computed. Since it 
is in a Lean air- fuel ratio condition when afterburning conditions are satisfied, unburnt [ which is 
discharged by combustion / HC ] causes an oxygen ambient atmosphere and oxidation reaction in a 
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flueway 3. Therefore, at the time of afterburning condition formation, since the air- fuel ratio is 
stable, the tooth lead angle of the target close timing of an exhaust valve 12 is further carried out for 
the purpose of combustion stability. As this concrete processing, at step S3 86, the value which added 
the spark advance level VCTFW computed at step S3 85 to the criteria close timing of an exhaust 
valve 12 is set up as target close timing VCTtg of an exhaust valve 12, as shown in drawing 16 (c) 
rather than TDC, an inhalation-of-air line carries out the tooth lead angle of the target close timing of 
an exhaust valve 12, and this routine is ended. 

[0084] As mentioned above, in the control during catalyst early warming up shown in drawing 10 , 
afterburning conditions are judged, when afterburning conditions are abortive, the lag of the target 
close timing VCTtg of an exhaust valve 12 is carried out for the purpose of reducing unburnt [ which 
is generated by combustion / HC ], and an overlap period with an inlet valve 1 1 is set up. Since a 
combustion chamber 10 can be made by this to inhale again unburnt [ which was once discharged by 
the flueway 3 / HC ], discharge unburnt [ HC ] can be reduced. On the other hand, since unburnt 
[ HC ] is reduced by oxidation reaction when afterburning conditions are satisfied, the tooth lead 
angle of the target close timing of an exhaust valve 12 is carried out for the purpose of the stability of 
combustion. Thereby, idle stability is securable by reducing the overlap period of an inlet valve 1 1 
and an exhaust valve 12. 

[0085] Below, the gestalt of this operation is explained using the timing diagram shown in drawing 
15 . First, drawing 15 (a) is drawing explaining an engine speed Ne. First, if an ignition switch is 
turned on and cranking is started, as shown in drawing 15 (d), the closed timing of an exhaust valve 
12 will be set as BTDC(BeforeTop Dead Center: before the top supporting point) 10 degreeCA 
based on cooling water temperature. In a setup of this closed timing, the generating situation of 
Quenching HC and a wet amount is presumed with the cooling water temperature Thw etc., and in 
order to control the amount of exhaust gases confined in a combustion chamber 10 according to 
Quenching HC and a fuel wet amount, the closed timing of an exhaust valve 12 is amended. 
[0086] That is, in being operational status with many Quenching HC and fuel wet amounts, in order 
to increase the quantity of the exhaust gas confined in a combustion chamber 10, it amends so that 
the tooth lead angle of the closed timing of an exhaust valve 12 may be carried out. Since it can bum 
again unburnt [ which is contained in an exhaust gas by this amendment / HC ] at the time of next 
combustion, emission can be reduced. 

[0087] And when a starting judging is performed for the engine speed Ne of drawing 15 (a) in the A 
point in drawing and the cooling water temperature Thw, the gear position of an automatic 
transmission, etc. fulfill the execution condition of catalyst early warming-up control, 1 stands on 
Flag XCAT. When this condition is satisfied and Flag XCAT is 1 as shown in drawing 15 (b), the 
lag of the ignition timing is carried out gradually. If the engine speed Ne of drawing 15 (a) becomes 
large and the pressure of an inhalation-of-air path becomes small, the pressure of the inhalation-of- 
air path 2 will serve as 600mmHg(s) in the B point in drawing. If this B point comes, based on the 
pressure Pm of the inhalation-of-air path 2, the lag of the closed timing of an exhaust valve 12 will 
be carried out. On the other hand, the open timing of the inlet valve 1 1 shown in drawing 15 (c) is set 
up for example, near TDC. Therefore, since the period and the amount of overlap which the inlet 
valve 1 1 and the exhaust valve 12 are opening to coincidence become large by carrying out the lag of 
the closed timing of an exhaust valve 12, the combustion gas once discharged by the flueway 2 will 
be re-inhaled again in a combustion chamber 10. Unburnt [ which is generated by combustion / HC ] 
will contribute to next combustion by this in a combustion chamber 10, and emission can be reduced. 

[0088] In drawing 15 (a), C point in drawing is a time of afterburning conditions being satisfied. 
Afterburning conditions are satisfied when the air- fuel ratio of drawing 15 (f) and the exhaust-gas 
temperature of drawing 15 (g) fulfill predetermined conditions. If this condition is satisfied, unburnt 
[ which is contained in combustion gas / HC ] will cause oxidation reaction all over a flueway. 
Therefore, in the service condition by which this afterburning condition is satisfied, since the 
emission by unburnt [ HC ] is reduced, as shown in drawing 15 (c) for the purpose of the stability of 
combustion, the lag of the open timing of an inlet valve 1 1 is carried out to for example, 
ATDC10 f, CA. Thus, since differential pressure has arisen in the inhalation-of-air path 2 and the 
combustion chamber 10 in case an inlet valve 1 1 opens if the lag of the inlet valve 1 1 is carried out, 
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the inhalation-of-air rate of flow improves, and atomization of a fuel is promoted. In addition, the 
target close timing of an exhaust valve 12 is set for example, as BTDCICTCA at this time. Thereby, 
combustion is stabilized by reducing an overlap period with an inlet valve 1 1 . 
[0089] As mentioned above, the closing motion timing of an inlet valve 1 1 and an exhaust valve 12 
is set up with the gestalt of this operation. The gestalt of such this operation is compared with the 
conventional technique which set the closed timing of an exhaust valve 12 as TDC at drawing 15 (d) 
as a dotted line showed. As shown in drawing 15 (h), with the conventional technique shown by the 
dotted line, a discharge unburnt [ by quenching HC, a wet fuel, etc. / HC ] will increase by the A 
point of drawing 15 (a). On the other hand, in the invention in this application, since quenching HC 
and a wet fuel can be made to contribute to combustion again by confining combustion gas in a 
combustion chamber 10 since the tooth lead angle of the closed timing of an exhaust valve 12 is 
carried out, emission can be reduced. 

[0090] And henceforth [ the B point of drawing 15 (a) ], since an engine speed Ne becomes higher 
than the rotational speed of a starting judging, unburnt [ which an inhalation air content increases 
and it generates by combustion / HC ] increases. For this reason, with the gestalt of this operation, 
although emission gets worse with unburnt [ which was generated at this time / HC ] with the 
conventional technique shown by the dotted line, since the period which the inlet valve 1 1 and the 
exhaust valve 12 are opening to coincidence, i.e., an overlap period, is set up, the combustion gas 
discharged by the flueway 3 is re-inhaled in a combustion chamber 10. Emission is reduced because 
unburnt [ which is contained in the re-inhaled combustion gas by this / HC ] contributes to 
combustion again. 

[0091] As mentioned above, with the gestalt of this operation, the catalytic converter at the time of a 
cold start changed the tooth lead angle and lag of closed timing of an exhaust valve 12 based on the 
pressure Pm of the inhalation-of-air path 2 for the purpose of reducing unburnt [ which is discharged 
in the condition of having not carried out activity / HC ]. This is for the re-suction effect of the 
combustion gas by carrying out a lag to be dependent on the differential pressure of the inhalation- 
of-air path 2 and a flueway 3, and is reducing unburnt [ HC ] in the operational status from which a 
re-suction effect is not acquired using the locked-in effect of the combustion gas by carrying out the 
tooth lead angle of the closed timing of an exhaust valve 12. 

[0092] in addition — as the concrete configuration for setting up the closing motion timing of an 
exhaust valve 1 1 with the gestalt of this operation — electromagnetism — although control by the 
drive valve is explained, it does not restrict to this, and you may make it set up the closing motion 
timing of an exhaust valve with the oil pressure known conventionally 

[0093] Moreover, in the gestalt of this operation, although the pressure Pm of an inhalation-of-air 
path was detected at step S3 70 of the flow chart of drawing 7 , you may ask for a pressure Pm by 
presumption. 

[0094] Moreover, although re-inhalation was changed with the gestalt of this operation based on the 
pressure of an inhalation-of-air path as combustion gas should close, you may make it change in the 
predetermined period from engine starting. 

[0095] the gestalt of this operation — setting — an exhaust valve adjustment device — the flow chart 
of drawing 7 — the 1st operational-status detection means — step S370 of the flow chart of drawing 7 
— the 2nd operational-status detection means — step S321 thru/or step S323 of a flow chart of 
drawing 8 — an air- fuel ratio detection means is used as step SI 12 of the flow chart of drawing 4 , 
and a combustion condition detection means uses considerable [ of the exhaust-gas temperature 
detection means ] to step Sill of the flow chart of drawing 4 , respectively, and functions on the 
flow chart of drawing 4 . 

[0096] Moreover, an inhalation-of-air valve-control means is a means of an inlet valve 1 1 to control 
open timing at least, and it hits on an idea of it for a means to set up ATDC10 M CA when it is 
especially judged with the pressure Pm in an inhalation-of-air path being smaller than 600mmHg(s) 
at step S370 of drawing 7 . 

[0097] Moreover, a combustion gas processing means is equivalent to catalytic converters, such as a 
three way component catalyst. And it corresponds and functions on a means to judge whether the 
standby of this catalytic converter is carrying out activity as a throughput detection means. 
[0098] Although the closed timing of an exhaust valve 12 was controlled by the gestalt of <gestalt of 
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the 2nd operation> the 1st operation independently of the open timing of an inlet valve 1 1 in control 
during the catalyst early warming-up activation shown in drawing 10 in the gestalt of the 1st 
operation, the open timing of an inlet valve 1 1 and the closed timing of an exhaust valve 12 are set 
up with the gestalt of this operation so that the target amount of overlap may be set up and it may 
become the set-up amount of overlap. 

[0099] As control under catalyst early warming-up activation, the gestalt of this operation sets up the 
amount of target overlap, or the amount of target underlapping, and sets up the closing motion timing 
of an inlet valve 1 1 and an exhaust valve 12, respectively. Here, the amount of overlap is a period 
which the inlet valve 1 1 and the exhaust valve 12 are opening to coincidence, and the amount of 
underlapping says the thing of the period which the inlet valve 1 1 and the exhaust valve 12 are 
closing to coincidence in near inhalation-of-air TDC. 

[0100] First, drawing 14 is explained. This drawing shows the amount of underlapping set up 
according to an inhalation air content. This amount of underlapping is set up for the purpose of 
reducing unburnt [ HC ], and since unburnt [ which is generated by combustion / HC ] increases 
when there are many inhalation air contents, the amount of underlapping reduces emission by setting 
up a negative value by making a combustion chamber 10 re-inhale the combustion gas discharged by 
the flueway 3. On the other hand, when an inhalation air content is small, combustion gas is confined 
in a combustion chamber 10 by setting up a forward value as an amount of underlapping. Unburnt 
HC gas can be effectively reduced by setting up the amount of underlapping, or the amount of 
overlap with the gestalt of this operation as mentioned above. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole gestalt outline block diagram of the 1st operation. 

[Drawing 2] the electromagnetism of the gestalt of the 1st operation — it is the outline block diagram 
showing a drive valve. 

[Drawing 3] In the gestalt of the 1st operation, it is a flow chart explaining the execution condition 
judging of catalyst early warming-up control. 

[Drawing 4] In the gestalt of the 1st operation, it is a flow chart forjudging the operational status 
from which the unburnt HC gas discharged from an engine starts oxidation reaction, i.e., 
afterburning conditions. 

[Drawing 5] It is the flow chart which shows the ignition timing control in the gestalt of the 1st 
operation. 

[Drawing 6] It is the flow chart which shows the fuel-injection control in the gestalt of the 1st 
operation. 

[Drawing 7] As a routine of Maine in the gestalt of the 1st operation, it is the flow chart which shows 
the closed timing control of an exhaust valve. 

[Drawing 8] In the gestalt of the 1st operation, it is the subroutine of the flow chart of drawing 7 . 
[Drawing 9] In the gestalt of the 1st operation, it is the subroutine of the flow chart of drawing 7 . 
[Drawing 10] In the gestalt of the 1st operation, it is the subroutine of the flow chart of drawing 7 . 
[Drawing 11] It is a map for setting up the closed timing of the exhaust valve according to cooling 
water temperature. 

[Drawing 12] It is a map for presuming an exhaust-gas temperature. 

[Drawing 13] It is the property Fig. showing the amount of re-inhalation unburnt [ HC ] to the 

pressure of the inhalation-of-air path for every closing timing of an exhaust valve. 

[Drawing 14] It is the map which sets up the amount of target underlapping in the gestalt of the 2nd 

operation. 

[Drawing 15] It is a timing diagram at the time of applying this invention. 

[Drawing 16] It is the timing diagram which shows the closing timing of an exhaust valve. 

[Description of Notations] 

1 — Engine, 

2 — Inhalation-of-air path, 

3 — Flueway, 

4 — Throttle valve, 

1 1 — Inlet valve, 

12 — Exhaust valve, 

29 — Valve timing sensor, 

30 ECU, 

43 44 — Valve timing adjustable device. 



[Translation done.] 
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[0 0 0 3] frt?, $*7l>ib#ffl¥l 1 - 3 3 6 5 7 
4-^^|cM^$tv5Kffi^^p^tlT^-5 0 r©t£W 
11, ff^^OlotLt, ^k** (HC) #X 

W $ £ff i>*i*MP© -> y y ^fcff » A $ 

[ooo4] z.<d£ok, mfzmi&ipimmzintzmm 50 



#12003-120348 
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#*£->y y^rtlcSniiAS-tirSr i:T\ $^#7*f:: 

■>y >^lcHSA-f-5«S«§*^**s#K fc5£, 
*f-f 5tlMa#**©#l£#*# < *5fci(>lc*R«fe*S'F* 
£l:4oTL*9. 1 -3 3 6 5 7 4^^<D 

RfTT'ii, WfcZLWRJHfctfLT^y v/fcff»A-f.S 

[0 0 0 5] 

S-Kfi, 5f£#lcil|^#*£->y ^^tB8ASt6: 

[0 0 0 6] ;L©Pp1JHI±> #ic, ^v^i&Bticgux 

g(ciiL-cv>^^fc*(c % ftMMfxfc^y > Arties® 
A^-arSOJw^^MaK^roffi^SrtfP)^^. w 
©fcft, ±ffi#M¥l 1 -3 3 6 5 7 4 -5§-<k$6cQt$fl5<£> 

7 yT'miWMIrZ, z t T«#* 5r-> y 
rticffPiiA^-tirS^ifeT'li, teEbB#»£(4EI5£#*©S© 
A^^i:tT9:^it-t4i\ #(-. ^mMtti^Kili 

Zft-rkzjzfSUztSUtiZtiX. x^r>3^H^« 

[0007] ftfflftibftrojjts&ttittt. a^ae 
\z&-xirz> ztizx^x-yyy yftX'omi&tf'nfrtix 

fcfti:J&i:iRl:il*4L<i;<i5. fLt> :oi 
«ifc*#*-f (C, ->y vyHB^^Lfc^HCd, 

fc <b # s w%.m®\zi&m£tixL*ii&tfh?>. (z 

<nHCZ&.TX'i$?x.y?-HC tfo-fZ) %zx\ *m 
wm±.^nmm\^Hxt£^ixt.h(oxh ] o , wk* 

So 

[0008] ^m^m^fX'hoxhmnmmz^ 
5 v ^fljHwsn&atjirt- s r t 2 © g t/j t r s 0 



(4) 

5 

[0 0 0 9] 

x., mimtMm&^mi*. wis* i 
ffl. *fctt, afl«ji::*i»i--5. 

[0 0 10] rtitJ:9. fgl^afcttfi&ffiWcJ; 10 
OUT, »HCt»t) **B©«aftfc*-*Stfar. 

5 0 tit, ais^t Lxm&#x : kMm£\Hiz.+% 

ti:ioT, 20 
[0 0 11] W±Offl^^«t9, ^I:*1HC#^»# 
[0 0 12] W#Jf 214. ttufSB 1 ©SteRlHtlHi^a 

a^atJ:*)tta, */ci±«i^$ixfcffi^, sfciisa .30 

>^*SK«±5E^^*t L-C&attli: fc5 «fc 5 KM W 
5. 

[0 0 13] ClixlCj; 9. Sfebcfil i: LT!!8«iISg<OJ± 

mt>-< % yy&m • mft-tzzk&x'$z> 0 -t^h, 40 

* 1 <D a w&jt^-f 5 C k KX § 5. 
[0 0 14] 3=fc, »*«3©3SM«Z)J;9t» ftMMilS 50 



#M 2003-120348 
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KMIM-Si:*, mS^ix/cfjfSTO^is/ hft, *5«t 
[0015] r*uc«fc9. #ui4*. #Pfl&»i$ftif<o<J: 

[0016] tz?>x\ m%m&\zmm&Htzm&#x 

[0017] %zx\ %n<omu®Mtk\b^mziL^x 
ftmmm(ommttmizm^\,^ximmt&#<offl?'( 5 > 

[0 0 18] - tblc J; <9 s mtiHCfflfiLX^^mfflZ^ 

[0 0 19] W*«5©36WC-I1, fflrffi!ftj5#0>'>fc< 
«ft««*a#a«r**. frER«#{W»*i»i, fits 



7 

[0020] *»jWfc**asKfcKjfc*firi-*tt#ji& 

3C Lit t f 14, *m&it*mW& ZtlX i>#S5MR 

#«3B»K#W5*ifc*«i3y^*«lj!lliaic?fKAr*© 
[0 0 2 1] »*«6©3EW-Cli, rtiilOii^i 

fig&UJ^aiCfc 9&ttL £fci4*t££;}xfcgm#*© 
H«flSBfj£ia£.fc9fcBi<, a>o, W1E^«SitttW#a 

[0022] #«iiJ8t>jc»wstL5*R«s^^tt, mm 

HJLTI^S. t:t. ±ife©3K9!©J: ji:, 
[0 0 2 3] pfiELfcii9, ftttftttfclUttfti?*? h 

m&miiLxmfimftynmt&tfx&Mmmmv&AZ 

««#£#ft#J:$:P|l$K0fi#L,-CfcWa 

[0 0 2 4] ^It, fS*lM7(75^B^-t:-«, P^S^IStC 
£K$;ft4#a#©'>fc< i:fcffl^-f 5^^««-t-5 

IES#ai4, rt*R«Biro^ra*6»i$a» b coif tele fcv » 
X, sfJE^2(Dilte#ctl^tii^©liJ;9(c^tiJ, $fc(4 



(5) ^2 0 0 3- 1 2 0 3 4 8 

8 

[0 0 2 5] rftlej; 9, ^xyfHCWi^ 
[0026] »*«8©«wt?h:, Bfrta^ 2 (oae^ffi 

R*±5E ,&lc*f LTiS^fll t * 6 «t 5 icftWPf 5 t # . 
H©->y >^SffifcW#i-S*«S^fk*5llfl:lcS<5^ 

20 [0027] zti\z x 9 . CTx.if, Kmitkmmte t*© «t 

9i;->!Jyyi®|;#tt5»HC (WT, ^^>-f- 
i $ y ■> 3 y *«ift(i-<& z t as-c# So 

[0 0 2 8] 1**9 9 WT' (4, rtj»«B8^BR$ix 
[0 0 2 9] -ftKJ:9, *«SHCa5#ftlC^*ix5jR 

ffix- & o x t *«s h c zmummz ^4 $ * s ^ t a^ x 

40 [0 0 3 0] W*II 1 0 itltf, rtMM©# 

ai-sfc»©jjR*i#*«yi*ai» we«jS(i^*a# 
a©«s«^^»3Sffi*«:«na» *fci4«^i-5^aig^ 
M(±i^at^«^, Me^M#ps^ai4, rtEliK© 

50 [0031] Esi^^ttra^atis^ijji^^teatg^ 



9 

«Hcsr(s«+5fc«){w. 

9, *«#*fc**£rtlwHC&»S;i£a*Tfc5© 
[0 0 3 2] «S«g^+(C^4il4*«SHC*fi«1-5 

igE^/h£^#3ia4, +»CM^*i?»A*t5 

[0 0 3 3] ^I-C, |ft#Sl l©38WCtt, Buffi^M 

[0 0 3 4] ctucfcy, rtttWH0>|g]lEgft#±;A'o 
SOT, Sf«iiK©ffi*i:(0SIJE^*t</j:4we, % 

[0 0 3 5] ftfc, ^rom^WPflii, rtftHHoilNEg 

[0 0 3 6] 2«5IKlcj;^tf, ^jKMHH(^e 

ft£H, v^rtfcWISA-CtfcivR 
lc# L T iift <1J t ft 5 i 5 (CM Hi- 5 . 

[0037] -h^x'o, mmtfx&mm&nwAX'Z 

C £ ft© ©j$g£fC 5' bfcX'% 5„ ^^(c, ft 

[0 0 3 8] 

immmm] <mi<Dmm<DMm>*mm<DBm\z& 
zfatomffcm*®i^7jkir®M%m*xmw-tz>o mi 

(4, *HlteOJKlilcA>A>5rt*!S«Bi<0/<^^>f 



(6) #120 03-1 2 0 34 8 

10 

9 , ^<orm#- h tmn.#- nctt-tn-enaisiiK 

Rttfc;h,S£#K:. KA^fcroa&lftUtt-SfcawiT 

Mg(4*n y h/Hrv-y-2 Of;: 4 y&ttj£;ft,, W)±yf 
2 0{Z£titfXa- y \*;ls&ffl<Dyimh9riiX®tiiZil 

2>o 

10 [0 0 3 9] xy-^ loSCfSSrW^i-Sv-U y?6ft 

Pit'* hy7li = yp.7 K8 Z-frLX^Lfo^ y > 
^$A(cJife^ixTv>-5 0 f;* 7(D±*»c<±^y >>? 

ric£*k 1 0 I4R^# 1 1 RXmfcLft 12^L 

rwsEK^aa 2 &t/#sc»!& 3 iciia l-o >5. -> y 

So 

20 [0 0 4 0] #«ii!S3lCI42o©ttji=iw<-^ 1 
3, 1 4^EI9:$4xT*5 9, wixe>tt^3>^^-^ 1 

3, 1 4 14, ii/^tWHC, CO, NOxtV>of:H 

V^-^ 1 314, TStffiltfJttitt 1 4(CJt-< 

^\ \,^*>v$>Z>7\9— V* b t LX<D®%\Zft 

o„ /its, ±«fajrott«t=i>v<--* i 3Mt, i>-^^# 
hNK6A>&Jft3 0 0mmea©(t[tfCKlte>Jx 

5o 

30 [0 0 4 1] tem=> 1 4©±flE«JC{i, iwm 

«*a*8Jt-fe^*»6/j:SA/F-feV!M 5AmVt> 

m a/ f 1 5i*mtfxtp<Dmmm&. 
i4, %.mu**<r>-m\tmmv>mm ^mtxiKmx 

1 4«DT»ftffllC{4, a»s«it (^h^r*) 

502tVtl 6#t£tf e>ft-0>5o 
[0 0 4 2] ^lEtfl^cO^yv 1 ^^^ 1 8(CI4ia^L 

40 i 8i4a«i'#^^>-^vRM^- 

1-4. *3Ufi©JBffiT?tt, »*-r=*-^K©*»«f 
Sic iofo^yv?x^ i 8lrtt5-7/i/f^y h 
4>i?x.9'>ay (MP I) '>7tA«^TI» 

4. fyy^y V9lZ&m£tltc&y<L7°y<y 1 9(4, 

Htp l fc i »jS A a^M»f,lft«iFii5 £ Affl SSffilc j; 
9^SA1-So 

[0 0 4 3] r<D*J£\ »i5aK±«A»P>flt*&$nS*f 
Mt-f *V=.9 9 1 8 fc± 

50 OrtJCfltAI-4. ttSjJfe^l 0rtlC«EA 



11 

LlzVffitt* &-X7y?i 9 tc J: lex if AS 

[0 0 4 4] ;©8ft#i i t#m#i 2k<»fmmt 

isp^ * ^ 5 > yz&miz-mfei-z, z t *s-c * 

4 3|wO^TM:ittW*«l»U ww-Ctt#«#l 2<ZV< 
/^^>f 5>^3E««4 4SrBl2S:ffll»TlJlMi-5. 
[0 0 4 5] ->y K9K±T# 

fttC&ffi) PlffiOTt P>ftfc#ft# 12I1, 1 2 a ft 
tM/uy^AfflJ 1 2 b 4 9tS$£4xT^2>o 1 2 

~y K9lcMPi-5»«iiB3©WP«5a»3 a fcRtf 

fv>5 0 -t Lt, ^/^xrAffli 2 bogBM^fciiK 

i=-4 114, ->D yy^y K9<7>±gBiC!S:ltibftfc-ir--> 

[0 0 4 6] ^--»^4 5rttCi4, pTtb^-4 1 £±T 

Wt\ibft,X\,*Z> e -tLT. ^#^3^/1^4 6 <OF*9fii]T*^ 
o^^fAl 2 bO^«ICI4«etl^# 1 2£PE# 

*iaj tat, ±2risi) icttm-t zm#m v y ? s o 

[0 0 4 7] cro±5lifl|(K$ix5»«#i l £SM5# 
12i\ P,fl#$ix2>t#lCi4 > tt?ttJ9jlgfi| (ECU) 
3 0^^<bOH#<f^(Cj;o-C. M#ffl=>'f/U4 61C*jjg 

Swim J: «tt*t*W»e>fc5^»i-?-4 

l:iot#I#i 2i4M#-*-S. 2tfH 

#$tL5tt^l4, R«{CECU3 0*>P>OPB#fg*^ 

Jtv?>. W±»4?lcSB5#l 1 £til^#l 2<>:f4, E 
CU 3 0^ib<OP,flP^m^l-4 9ffisi^c75P^;5M 5 V 

[0 0 4 8] Ojl;, ECU3 0i:oV<T^t5. E 
CU30I4, CPU31, ROM32, R AM 3 3, /< 
7^7'//R AM3 4%$frbt£%>^<< 9 oayfa- * 
4r*'Wc1f^§nTV>S„ ECU 3 014, ifuffi L/c^T 
70^-^45, A/Ftyf 1 5, 02-feytl6, 
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*?fi-feyf- 1 7, *p y Y/^y-f2 0, '^1^7* 9 << 5 
y^-fey-9-2 9 U 
IcS-j^TiAgfttQa, ttjK±«ffil&t/TaE«!lO^ 
EJt (A/F) , xy-^jiThw, ^d^*1 

S< i tSM5#i 2 kmrnfflfi-i $.yyt£i?<D 

x-y'yyMfeftlte&iiktoi-Zo S/c^ofdiic, ecu 3 

0III4, 7 2 0° CAmzy*frXfefk&litf}-t&&m®. 

m-tyy-2 7t. xvm^tyyyfim (w*.t£* 3 

o° caS) \^^Mt%^-h-thmi.^y^r2 8 

10 ir#S$c£ft> ECU3 0I4, rixf 3 #1?>'f-2 7, 2 

#) R0t3i>^yEMEaSNeS:«|*Pl-5 0 
[0 0 4 9] ECU3 0I4, ±fE<£>£0 < tfttti Lfc#«<75 

WtWroftdfti^, .SAt 1 ? 4 5,ftAB#$<7>{|jiJ» 

*\ 1 1, i zommmnonm* 

[0 0 5 0] ECU 3 O^HJg-f 5#Hl£<E>J&ag 

20 (1) »A2**&a#©7W K/uBte±0fc«4£-lt 
£rir, (2) jfe^fflSrgftflJ-CiMWi-izt. 
(3) ^iftltA^iLTy-V^Jt^TSiJ^-rS 

(4) te®jB#(ci4^#i 2&mnz-£Zz.t> 
( 5 ) *Sld^^^K^ii8S 2 ©JErtrisSrJ&EE^EtTfcS 
*-r5tttfit#l 2Srilft$-e-5li:. (6) 
bil^t5i»M#l 1 Zmft&HZb k fcK, 

[0 0 5 1 ] ( 1 ) T-J4, «A^^ft^lfft1-5 r t 
■e. «<SEf-#^.5SRl:S:l«*n*-ti:6. KAS 
30 ^ftlc4oT«f4t«*75^S5^x., RA3g«ftjJSi| 

i^T'^6 6 (2) T*I4, MSlMSrt^hV7 

»±5EjS (TDC) li*fL-CilftflJlw*iJ»1-5wfC?, 
T D C IC tb L T Eifisit C0^$ 4 B#ffl fcjfi A S: f 4 fc 
»^«S«Ee*jiS^a«lc/i 9 . 1 2 *SBH^T t> 

40 [0 0 5 2] SfeK (3) OJ; 5 fc*&tt*#t*&*]» L 

fflizX^XffiliiJfxAm&^teiXi^tztbic, w&m 
9&'t>fc#mZiri&*mHCt>iMkJR&i:Miz LX¥Hk& 

mm^mtttf v-yttzk z t 
k, m&%m^*X'hz>zkkfrb. mmmmitRit 
&mz-t(oxhz> 0 zv>3imHctfmtg.fci- zmfc® 
m%'&ii&*.kw-tz 0 

[0 0 5 3] of'IC, (4) W&S£U£l3/|-f SKfcfco 
50 T, i^Pfl^S!jB#©*EHClCOV>TIKBJ-f-5 0 iv-v'^ 



13 

i:f4L^>*iHc^->!j yymm^ttigtz, zo 

<t#-t5) (4. b§ £ ft 5 *ffi«#/h (eft 

[0 0 5 4] ^iyfHCf©*lHClv'!J>/Irt 
(Cf?SiA£-tJ:5f^l^ ft*4>9, 1 2©M*^ 

5 l, 1 1 tvm# 1 2 kfcmmicffl 

A&fT/tfti/\, 
[0055] -ert, (4) OfelTtt, #*#120 

So *LT, (5) (D&gT-{4, 2S: 
ift**Swti:j;9«^i 1 tRB#lcM#LT^5 
MM tf-'<yyy°Mffl) *m±m£ZZkX\ -£# 

%m&3\zmmzixfz¥m#xzftifiMm£. 1 o ksr 

[0 0 5 6] (6) Oftiatt, »aaEifi*lfil±$-fr-C«i 

14, te«i&#>b0ttjKJP»iiK«ft£,j: 9SIM!$*©*S 

H C &mtR&&m Zi~£ o ItW&tMZ-lt iXfrh% 
#5(#XffiS;5M*J;if4*7 0 0°C«±T'fe'9, *«SHC*S 

*»H55ti±. gmtttfy-yX'hzzkX'hz. z<d 
i?«tli;45i, (6) ro^S/4 s Hff$ft-5, 
rwAaaTii, 1 <t i: t(c-t#M# 

1 2Sriift$-a:-CV»4. 1 1 $riift £-tt5 CI t X 

W%iTDCZMiLXfrbWi«.#i itm#-tZ><r>X\ "A 

tit, w©±5t^ji^4i:fc«ji-eKa#i 

#1"50-C% Hill 0^©Rj3fl£ji;JS|SLtU 

[0 0 5 7] KJKOi 91c, (l) £ (3) tO&S 
14, JIWlwlMk&f^lT$m^^>e>ttjK*?*l£ 



(8) #H 2 0 0 3 - 1 2 0 3 4 8 
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' tSrSWt LTV>5, Sfc, (4) 
(6) ofeaii, ^•fftt^HC^m^ftSwirSr 

14. W:, (4) , (5) ©«i3lSr1#*ti-5. WTT* 
14. iVv'y l©^7y=^>-y^P)©SiM# 1 1 

# 1 2 t©H!E3*!»lCo^T|gffiS:ffl^T»l|B^lttW-r 
5 0 £1\ H3co(5WlBHt©*#*JS/l'-f->'(rov>T 

siwi-s. rco^ar'i4, mm^mmmcotzibizmm-t 

10 StJ^tWCO^"^^^^ 5„ XTy^SlOlt* 
14, ^> v^BteitfitN e #4 0 0 r p m&L±.X'frr>2 
0 0 0 r pmttTf S>5i'5M5|l)^$tl5, 
S 1 0 2-CJ4, Or^±T*7^o6 0°C«±T-fc5^¥lJ 
££tL5<, ^y-yfS 1 0 3T-I4. i*Uft^-h-v 

^s/? • by vx5 y>3 wyy MiS^P 
fc{4NU>v J T*fc?)7l» : SA^ s WS^tl-5o (^^^.T^ 

• YyVT-i. y>a'/(Dm-&iat*c7iiLWt LTNl^y 

20 xf y^s i o 4Ti4» ^yi/yi(Dte®frt}<r)W®tif 

-f 5B#fflKi8:££*l5o Xf^S 1 0 5Ti4, 

t, ;OXf y/S 1 0 lM^f 1 0 5©i£ 
S*^^T«fc-f (Yes) $££<0*ttftJiMni!8tt!! 
tT©fc«)«)ttiS^»l«*llfif77^XCATHl *3tT 
T*/U-^>^|^7-r-5„ XT5/7S 1 0 

Xxs/7°S 1 0 5 lO-CtrKfc$^V^ (No) 

30 *ryy°s i o 7\zxf&m$-M®mmfiyy 

?X C A Tie 0 ^A^J LT^M'-f- V^^T-TSo 
[0 0 5 8] ogric, 0 4IC^-rm^x.^##IJ^^-f- 

ytcoi>TUoB^i-5 0 ^otoaT-{4tt^^«®ti*iJ^ro 

xmum&sizxmms'nfrtiz&ftx'hzfr&fr&w 

S1"S„ Xxs/7°S 1 1 1 ICT4tt^^?aSi4 s 7 

OOtaiT'fcSri, 1 1 2izxmjz i g.m 

ittWsLtti 5«h -tteibhy-yx'ibzzk tarn 
^$ftS„ ft*i N ::t\ £$Stfccoif£(4, (KA^Mft 
40 t«^*l4ftilcS^5^Tii^$tL5. Sfc, A/F-tr 
>-^^ffittLT^5»^(C|4, -tr>-b-^fflv>ri:^^^ 

[0 0 5 9] -fciv- =fyxii. :o2o©$Mifct 
i^Cli^fj/^si 13-iS^, ^t^v'v iroais#: 
fr**««*.*fr«r»lfci-r i J; 0 \z. s yyfXB 
FRIC 1 Sr&TT^/U-^vfc&T-t-So xfy 
/Sill, «L< (4^x y7°S 1 1 2 <Disttlfr<D0iW 

50 ^XBFR|COSrA/jL-C*/U-^ySri^Ti-5 0 
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[0060] ftij. mj£$mu.mz-o^xit. ,^mm 

kWAQ^mklzm^^xm 1 2 (a) «-v. ; ,7 , l;:4 9 
^-*i:&5^fig£KIIT5o *LT, 012 
(b) , ^L<f4 (c) C0-7y7£ffll>T\ SljRJfcifc 

-C«5££«&Jfc&*tHU lifc«J]E#*F A B 

mmFABFitO. 9fcKJ£3ii» «£j£3g«SJt# 1 5 «0 

LTlW±»JSiEft*$rRj£U IWiiEMFABF 

[0061] itz. mmimfevmumt, i^mmmrn 
cxffiiE^icFT i MEzwtfe-rz 0 ww&m 

i&tifffltf l?J>-Cfc5<b#lc(iME^FT I MEl:o. 
9^r^L, 1 OfcNDirtKlil. 0 5 5. Zl 

9 , -t © « © b#w iisic Lti ! ot 2g«sjt # y - > C * 

[0 0 6 2] a±fft^Lfcg]3, |4 0iMlS©^ 

i±, fgai-r5iEi7, aioo7o-^-n;tffl^5) 

[0 0 6 3] of!:, H5, 6©£M«»i»« 
7S 2 0 1 nm*T-y7°S 2 0 3 T"I4, 1 S<« 

Lfc?K «H*iaThw*s6ot:wT*\ tt^effi©* 

7 7 ^ X C A T 1 ^ilWHJg ±IE 3 

OOHJjeeSjJS-f^TWS (Yes) ^fy/ 

s 2 o Mktifm&Mftfflw-rZo z\<Dmnm 

ot-t§t (No) CD*J3i±, xf ^/S 2 0 5— it 

tr. xf77 , s 2 0 5 1?(±, mfttD&kmmuwxh 

[0 0 6 4] P]«K, WiQ<DmW&toUm<D-7'uy'yJ± 
iCO^-Ctft^-fS. P-©*Jia^7 i ^7 > ^l4, 115(7)7 

fy^S 2 0 1 MX7 7 7"S 2 0 SCflSif^t^ 
T*^ (Yes) ©ij£\ Xfy/S2 1 4 -it^, £ 

7A ^fy/S 2 0 1M^T77"S 2 0 3CDflJ^*S* 
<D0h'pt£< bi> lO-CbSjg (No) ©»3-ici4, * 
fy/S 2 1 5^jftf 0 Xf 5 '/S2 15m 
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re-*-*. 

[0 0 6 5] ^±©4 5 (C, tt$^$lg$SlifMI?#dS$ 
14, »Aaft*©Jf|*t» «S^*»*©»J»t LTS*8 

t, wTtctftB^-rsei^* 1 1 1 2 

10 [0 0 6 6] *1\ l3 7t*-ffi^#*J»^-^>4:W 

izmmLxmv&L&mztiZo :©i707n-ft 

- M^Sj^ixSi^ 3 0 OIct^Vv^IhI 

IwggN e *S0iJx.(i4 0 0 r p mKTtfcSHSW^^ 

ffi£LT*5 0, Bf U"< A' £ LTWfcHU 0 

0 r pmWTT'fcStJ-g-Clii, s/T'S 3 1 0 

20 r -y7S 3 3 otDtemzmni-z, 

[0 0 6 7] Xfy/S 3 1 Ot'li, ^> ^WftiPTKfB 
T h w^0°C 4 9 At < . 6 0X,KXTXitf£^m^ 
14, ^fy/S 3 3 0--iS^, §m#l 2<DBmffl?-i 
S.yy'VCT t g t9f^©H^iS*A*L-C*/i'-f->' 
^^T-TSo -7A ^SP*?aThw^o°CJ;9A#< 6 
0 < C^T»«5fflT*fe5^lC|4, xf77*S 3 2 0^I 

aSrHJfe-fS,, ttjK^»l««m*J«itov»-c 
30 xfi-TS,, 

[0 0 6 8] i/7S 3 0 OlCTJ-^v'^lHJtejifiN 
eiUOOr pm^Sx-fcS-g-lCfj;. Xfy7"S 3 0 0 
«J*WE*#* (Ye s) SivC, Xfy/S 3 4 04U|^ 

tt^jwsflmfpo mngittz^-f 7 7 yxcAT^it- 

(4, 3 5 O^iS^, ^#1 2<Dfflfflf"( $ 

V^iHiPi LT^*4 9ftiP»naii««>«iJ»S:lltt[-*- 
40 5„ 

[0 0 6 9] r<73jift$lj^)(4, I9©7n-ft- h(Z 
^1-4 5 li, ST. Xf yT'S 351, S352, S3 
5 3iZX*yi?yJElUM&.Ne t»&Ag.n.mGa ir^ip 

f?'Jx.(4* 3 *tc^ y 7*«p Srffl V » 

T t g 5rKSLT*/U-^>-^^T-f 5. 
[0 0 7 0] -7A |7©^f^7 , S3 4 0IIt < 75 

50 »©Hft&##/*ftLTV>5i§3'K:ii, XT77"S36 



(10) 

17 

O^iitr. XT- y7S 3 6 Ot'll x77n^-?45 
K4»)fctH<S;ii,5KA£«*Ga k*>i/>\3immmH 

7?&;(4, a iiv^i/lHHEiifiN e £©2 

/S 3 6 0"CJ4, Wm&htzM.fa.mi&2<DE.t)Pmtfffi 

[0 0 7 1 ] K^ffl!S2WflE^PmSr*lJ^1-5 10 

EGR^3»**ft*ffiJ-:jSffl1"5wt{iJ;o-C, ^5 
y ■> 3 v Sri ft i-LTn 3. EGR&* 

10 0 7 2] «S«|iiJ:or#W**i5»a^S: 
l&&grtirfftfffKA$-t£5J§3\ K«iiSS2 
SS3 tcDSElcio-CSP^AS^^S^tiSo 

#^a&3<7>/£^f4#lcA^/Itti£T*fc£fcft, r 
3 ©ffi^*SU!i:i-5i, KSuIifS 2 
ilSS 3 t <75Mff liK^ilSS 2 CDJ3E7J P m iC 4 o Tife^ $ 

^y«BTDC10° CA ( -fc^HlliATDC 1 0 30 

nt^lctt, «Ha»2 iSM5a»3 

*#;^*«ftSrtfcS«A3*vf e g r 

&*we>*ittv\, z<Di.o^m^mx-htni. mmx 

ZZt) H«tSEGR3b*»*as*j||!SHC«:fi;«-*-5r 

5, 40 

[0 0 7 3] ±3<l!<o4 ?&J£3(;:4 ®MilS8 2WJE 

^] P m^Mitf 6 0 0 mm H g ti±©i^ (No) \Z 

«#1 2©PI#?-f I > ? Zmft-f Z> ^ il:J:5EGR 
LT^fy7 , S 3 2 0^ifitr o -t LT\ * 
fy/S 3 2 0T'I4, #^v# 1 2WM#^ 5 >^£iS 
ft ttK^ffliSftroigfTlffi0fli!lft&ia& LT# 

/U- ^-y £^71" 5 . E^PmA56 0 OmmHg 

if) t)/]>$v^J^ici4, t/Ma#i 2©ffl#^^fiyy& 

aft-rs tf-^T'yywmzwtJE-rz) ztizxzE 50 
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GRa*5r@Wi Lt^fy/S 3 8 O^-ilir. -t L 
■C, ^fy/S 3 8 0T'I4, #M#1 2©f|#?'f ;V 

[0 0 7 4] y±CD4 51-, **JS<O^ST'<4, tettft 

*4wi:fcj;o-C**8HC©#|!U*fi«S-a:fc 0 
*6»*»5>!R»aiS2roJI*Pm!4S3f3£m*t LT. «*. 
(4*6 0 OmmHg 4 < 1 2 Sriift $ 

mmmr+mm t i 2 <op^ * ^ 5 y wmrnx 

fe[cot>-C, IH8 1 0 t©7D-ft- h£fflnT 

[0 0 7 5] *-f, @8©7n-f^-MOTtttif 
ffl««*ffl*«li-ei4, S-f^x-y7°S3 2 x 
y-^y 1 0>#£Pzk?fiT h w5rK^;tf„ -t LT, Xfy 
7"S 3 2 2|-T. K*ZA/^Sl*fflThwiiS<5V^ 
T, 11 Hi*i-vy7'fC«t9»a#l 2»SW^#? 
-f ^y^VCTBSE^IIJJt^ Xfy/S 3 2 3 T" 
(4, EjjlSrt^tfl-S^xy^HCSSrfllSL. (Hi 
6 (a) iCT^irX pCi§iffg©TDC 4 9 tiMfiWlC 
BWtMMNSH*-/ ;ynCT t gSrRjfc-fS. ^0)* 

[0 0 7 6] ^3i>^HCI4i(iaiLfcffl'), 
L4i»ofc*lHC f^iyfHC) *s*R*EE/j|cj;o 

Ztl<b(T>m$lZ%®.LXy-x.y3-HC<Dm$:mfe-r2> t 
An. *^(c(4. ^Vv?>looA^Sr, ?SA^«*G 

E««$rKJ£1-S. C<7?liE{Si:l4, «lrtJI*s*v^S^ 

<5*<BHW-&**< ^5A^T*fo5. -t LT, :©I«L 
tf4Li:< <t£i>tzHb, @4ASMSS^iP*ra^(r 

[0 0 7 7] W±cd4^Ic. v-^y^-HCtDiZmfe 
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U mS(D^y-yfS 3 2 3 irT ? ^>-^H ClCfS CT 

T^S 3 2 2fcTK]£Lfc4IM5VCTSi(S|5IJ*>f 5 > 
^VCTBSEI^ fx-yl-HCHzmZtztfilE&MV 
CTh c **P»LTBffl»avCT|S!^^ 5 y^VCT 

tg*DiW1-5. rrt«tvcThcit 

Vi/VCT t g©JIA***#<45J:5^B!£*n 

[0 0 7 8] /its. rw^^yf-HCt-^-fSlSiE^ffi 10 

fig, teMftft&lalft. ftHMftSSBIRI, ttrtffi, jft* 
©ASM*, ^v^@$£ig£Ne©9*>^T;h, 

[0 0 7 9] rcod 8©7d- ^-y— M£*>^ 

[0 0 8 0] Off Id, mi (OXT-yfS 3 8 OlC/^Lfc 
tt«-Pffllg*tTtS<J»tCO^T, Ull 0W7D-f t - 

hSrffl^TSfiNBIwttW-fS. £f\ Xf7/S3 8 1l; 20 
T#£M<fiThw, i^-^V-lHllciigNe, Si ASMS 

T, K»lc«t 9#*k;ixfcSM5#©P^-< S v^VCT 
PZmmfflfJ 5 V^VCTB S EfcRJfeU Xf-y/ 
S 3 8 2 ~jitp 0 

[0 0 8 1 ] T.y- y-fS 3 8 2T'IJ« ^*»x^#©^iC 

(4, $^;t&{t/#3££^-f ©T% XTyyS 3 8 5, S 30 
3 8 6(OMa*llftLT*^-f->^)is*-71- 5. 
SJR^ff^fiL/iV^t ttli, ^T?7"S 3 8 3, 
S 3 8 4 ©&3I£3gff Lt^-f >-£^7-f -5„ 
[0 0 8 2] *1\ a»teLW'of;^(0 

sij^ico^tiftBj-rso *yy^s 3 8 3t-i±, mm 
gNe^u im&m^fccxm%# 1 2<D&wm? 

■C*^HC^tiip-t5 0 trf, g^ftVCTREii, 
EMEaaNe*s*tV»l5^t*«^|a;)£StL5 0 m 40 
i:iot«*#l 1 2 fc#H«rKB#L-C^ 

l&m-tZZ WCSi. 7^S3 8 4flt 
^-f;y^VCTBSEI:xf77"S3 8 3 tCT»ffi L 
/iS^ft V C T R E Him Ufcffl* @ fl(ttft#n * 4 5 
y^VCTtgiLt^L, [116 (b) \Z7^-tX.o 

1 2(Dfflc?4 mn.nm<D t d c ic ± 

[0 0 8 3] Lfc£3\ "ffcfr 50 
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*x j//S 3 8 2©77^XB F R# 1 ©i #14^. 
fyT'S 3 8 5l£jt^ EHEiggN e£ L< ligiPSIS 

m$n5*iHc 75s^ma*& 3 -cttxgsft t mess; 

t LTii, Ky-yfS 3 8 6(CT, 1 2©SW4 

5 Vt/ld^x s'T'S 3 8 5(CT@ttlLfcji^*VC 
TFW£Jn»Lfctt£-#M# i2roBIP^?^?y^v 
CTtgHTKSL, 0 16 (c) t*i-J:5K:#*[ 

#1 2<d sum? 4 1 yfzwnnm dc i <o t>mih 
[0084] w±©j; 5 ic, no icTjk Ltimmmmm 

$£©«£(;: f±, «S«UlJ;f3*41-55|c*8HCS:(S«-t- 
5: ir£Bfft<t Lt, 1 2<DSmm^4 5 y^v 

CTtgS:Ift$tt!»ft#l li©*-/<7y7llll] 

*iHC^fffl)|Il 0fc»A£-frS 

T\ *«SHCW#tli4riS;«1-6wi:Asm*5. $ 

#1 1 2 t©t-/-!7?7 , lffl^(g;«t5r 

[0 0 8 5] o^l;, m 1 5{Z7Ts-f?4 K=J-*t— 
^T*Hi6©^tt*»lWi-5. *-f, Hi 5 (a) l±i 

St, 015 (d) IZTji-rX.oizWiS.fil 2<Dffl?-{ I 
y^^'^&^&lcm^'X BTDC (BeforeTo 
p Dead Center: ±£,&i|fj) 1 0° C A(C 

o iz ffl c a* 6 $ at: # ^ * tmitt z tz * (c#^# 1 2 

[0 0 8 6] -f&fr*,, ?iyfHC, S^!7^^hffl 
745#^ilte^T-fo?>#^(Cli, B^l OtC^Cr* 

6^iii^^^iift1-5^*(c#M# l 2©M^-f 5 v7 
««iiftSix5iplcHtiEi-5. w©MiE(c J; otftliii/ 
^{c^*ti5*j^HCSri!*:[Hl©^P*lcSt>*^$-»i:5 

[0 0 8 7] -t Lt> Ull 5 (a) ©^✓'•✓^©teiiS 
N e ^m^A^lCT^KjW^tT^tb, i^ai*r£T h 
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XCATi: 1 tSSSo, ^<D%fttff&±L-tZ>b. 0 1 5 
(b) \Z7jk-f£o[Z s 77yxcATi5i©i^i:a > 
l:i§£j£ ft 5„ El 15 (a) (b^y^y 
(Ute^aN e < ft 9 , KfuiBwflE^d'vJ^ < ft 
otV<£, 04 , B.SJCTKMiIB2©Jl73#6 0 0m 
mHgitS. IWB&Wi, SHfalB 2 ©/£# P 
ml:Id^TM#l 2<om*4 5 ^/5>i§3£ft2>o 

H15 (c) 1 KDfflm Hyy\* 

W*.t£TDCttmzfStfe£tlX^Z>. W%#1 10 

2 0>Efl*>f 5 w tKJ: 1 1 t 

#x&filM1lt&l 0£BRA£ti5wJ:£tt&. ^ft 
K«t9, E&KJ:oT$§£1-5*EHC«&gi oic 

[0 0 8 8] 015 (a) dfc^T, lfC,fi|±tii 

(f) ©a«uttiai5 ( g ) o#tu^^fiSt^BfS 20 

©fcft&fcfc-f* tmjsa-f- 5 i>©T-fc5 0 r©&#as 

figsz-rsi, *R*^ic^*ix**«SHc*s#«taiBf 

ilT^SOT, »£©£/£*££§#]£ LT0 1 5 (c) 

«fc 9t-K«# 1 1©^?^ S V^^^iJ^liATD 
C10° CA[Cj§£-f5„ C©J;3K!ft$l#l lfciia 

gi 0 iizgjEEas±i:-c^5fc»iw. »au«ig;ssisi±L 
M©R<MM£iI£ft5o ft*>\ ;©it> M#12 30 

Ffl*-f 5 V^fi, WxIfBTDClO" caicR 
3t-f5. wilt J: 9, 1 t©*- '<? s/^fflll 

SrffiHH- TUB* k $ * 5„ 
[0 0 8 9] ULh© X 0 !|ga# 1 1 1 2 t 

(Dmm?4 *y?z*mm(Dftmx*i-i, Rjers. ^© 

<fc 9 fc*HJfi0>78flB$r. 115 ( d ) (c^-C^-f «t 5 
2©H*>f S^&TDClcKfcLfcffefeSE 
WiJtR-rS. 015 (h) |C^J;5l-> ,^T*^1" 
ffi*aHfCli> 015 (a) ©A&S-eCl^y^HC 

h*»#^(Ii5*«HC©^ttifti6SliiD+5„ 40 
rftKftLT, *R«WCr±, #«#1 2©F^?^$> 

[0 0 9 0] ^LT, 015 (a) ©B^I^T'li, 
Vv'VlHltejlgN e^^ihfl^coiHlteajtJ; 9 tfl5< ft 

(4, r©t #H4Lfc*SHC(CJ; 9x> - 7 -> 3 50 
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it-t^K *mmmmxit. ii#s#i 2 

*ixfc*j»^^l^4na5l5j»HC4S?¥t«8«fc*#+ 
[0 0 9 1] W±©<t5lc, *Hte©^ffiTli, ft&U) 

^Pml:l<5v^M#l 2©F^-r $ yy<Dmfib& 

-Cli, $M5#i 2©F^-f $ tied: 

[0 0 9 2] ft*5, ***C»*-ei4, 1 1 

FJ*-f 5 >^*i9:£i-5fc«>©&frttfc1ll/Si Lt, m 

mmwi# k. x z m w z mn l tz at z m 5 i> © -m ft 

[0 0 9 3] *HJ6©^lll^*i^T, 0 7©7n 

-ft- hO^fy/S 3 7 0 (CT!SMiiB©E^Pm 

[0 0 9 4] *Hi6fe©^ffi-C-li, jBSS6^©MC 

&frkmwAtzw%.m%ioi£t)\zm^^x wymote 

[0 0 9 5] *HJ6©^ffi(CtiV^-C, #$K#WS#4fcW: 
S707n-f+-H: > ^ l ©Stettffi1tttJ^®li0 

7©7D-ff-h0^f77 P S 3 7 01^ ^2©iH5 

®M%i&^Wi\±ms<Dyv-=?\- vn^y-yfs 3 2 

lTbm^y^S 3 2 3t ( *8ftttffittffi#&tt0 4 © 
7c-f--Y-h(C, ^Etk^tb#S(i0 4©7n-f- + 

-hoxf'7 7"s 1121:, #7y^raS^fct)^(40 4 

c757n-^-v- h<DXf--y7°S 1111:, ZtlZ'tlftHZ 

[0 0 9 6] ««#ffli»#att!RS5# 1 1 ©'>ft 

< t mm 5 y?*wmttWc?M, #tc, 0 7 

WryT'S 3 7 0 ( C T ® SUISSE© EE 7J P m755 6 0 0 
mmHgJ; 9 -b/h$^iffl££ftfc££lC|?iJ;iliATD 
C10° CASrM;^1-5#atSPJ1-S. 
[0 0 9 7] jRjB#*ftia#»tt, =5ctt«E«S!© 

tLxit, z,<omm='y'<-*<Dm®w;mtfm&Lx\,^ 

[0 0 9 8] <H 2 ©*Jg©^ffi>^ 1 ©HJg©^«iT* 

14. m i ©Hl£©»ffiT-©0 1 o 
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[0 0 9 9] *HJfiO^«J4. ttttJMflOtt&fT't'Ott 

^•yT'MtssL, i, 2<nmm*4 

S.yy&%ix1:timfe1rZ> 0 ZZX\ Jr-;<yy7°m 
(4, Rfc#l 1 i£M5#i 2 t^RB#(-IB#LT^-5*! 

ifiiCjJVT, 1 2 <!r755pB#(cF^#L 10 

[0 10 0] *-f , 0 l 4i:o^tttWt5. rro0 

^LT^5 0 Z<D7>?-y y7Mtt. *$>HC£{g;)g 

£ Ktt«ji^J:oT36&i-S*«SHC^#< 45t 

d 3 $ *t 5 mmtfx zmtm 1 o icb ® 

A!S«JI^/J^^»^tl4» T>y—7 y7°Mt LX1E 20 

wn^/Ei- 5 r t x-mrnx* zmmm 1 o icbb c&fc 

k**rh c # ^ coi£^ sr-r 5 r t ft x % 5 . 
[0BwfSii£fctft93] 

Kan ii©»teoii©4««iT-*5 0 

[0 2] Si«ItffllIollll«*tliW 
[0 3] ^i»HJfero^ti(cioVNT, ttK*XflflMRMlp 

<onn&m}7£z%iw-f?>7B-3-j r ~-hX'hz> a 30 

[04] S&l©3UE©JBffifc:l8^-C, xi^v^fefttti 
5„ * 
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[0 5] JRiolSlfeo^ttlcjsttSj^^mHIPfr^-t- 
[0 6] Si o%Jto«tt^j3(t«MK^**rM«P«r^i- 
[0 7] f&ioiSJEo^lilcfctta^-rv©^-? 1 >t 

[08] fj? 1 WllteCD^ffil-fc^T, @7©7D-ft 

[0 9] ilWltWlto'^t, 0 7(070-^^ 
- hn-fy'/u-^yxh^o 
[010] Si ©Mi©#»::*SV*"C, 0 7 CO 7 n-^ 

[011] Jfr*P*ffli::i£;cfctlM5#©K*>f 5 
feir?)tztb<D-w7°Xh?> 0 
[012] smiassr^i-sfefco^s/y-efes. 

[0 13] WfS.#<DfflC*y( 5>^SO®^ii8SwjE73 
St-f 5 *B H C <Dff » A* £ 4#t£0 r* 5 . 
[014] ^2fflI)|©Mitttt5@l7y^-7 5' 

[015] *%w&mmLtcm&<D9'( hxh 
[016] SM5#©Mi:*-r ? y^t^'fAft- 

1 

1 1 -!»St#, 
1 2 

3 0-ECU, 

4 3, 4 \-<r<)V7'94 5 V^Wl 



[02] 



[04] 





NO 



XBFR=1 



NO 

> > 






XBFR=0 i 
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mi] 




-* | CPU | ^-31 

27-- | VHStmvi I > I ROM k 32 



[13] 



[05] 




NO 



NO 






> 


NO 






* 


NO 






> 


NO 


> 



yes 3107-^ 



XCAT=0 



C END ^ 



NO 





NO 




NO 
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*ai*;i(«ft;a) 
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10 


20 


30 


40 


VCTBSE 


5 


10 


15 


15 


5 
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[06] 



-S201 
TMMtlfMKii; 










1 











[18] 



Q 



M!«#i»««iS8fTiifr*j«P 



S321 



S322-^ 



I 



VCTBSE=VCTr 



S323 



VCTtg=VCTBSE+VCThc 



C ENID ) 



[19! 



10] 



S351 
S352 



N #*)7kiEThwtt.*.&,* 



I 



•*\r 

S3 53 -NT l ~~ 



S3 54 



ft VCTffl *4 5>*VCTtg X th 



c 



END 



[Hi 3] 



BTDC1 0" CA 



ATOC10' CA 



-f- 



400 500 600 700 900 tmmH.3 



VCT<D»lp||flj»'f5>r»a 

VCTBSE=VCT0 



S381 



S382 



YES 





NO ^$383 


^-S385 


GSIinl5NoSL<lil§ilWM 
fflftMVCTRElttti 




iaiciS&K.sixi±*&aB#m 

iltft*VCTFW*tb 




r $384 


A S386 


Bffl»«VCT0> 

VCTti=VCTBSE+VCTRE 




VCTti=VCTBSE+VCTFW 




< 



















( END ) 
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[0 12] 



1 4] 





SMCi\ 


BTDC TDC ATOC 
10 0 10 


(a) 


1 


20O 










10 


" flOO 





500 1Q0O 


1500 2000 


100 




* n J *** BTOCIir CA 
# X I »«* ATDC10" CA 


0 


lf J ««• roc 





(b) 



(o) 



«3feA/F 


13 


14 


15 


»MfcFABF 


0.9 


1 


1.1 








5 


10 


MZBBFTINE 


0.9 


1 


1.05 



mm BDC »«xa m wftxa fix e« 



1 5] 



(a) i/yvaeaj 
a 

Hrk=900nwHf 



zooo- 




<b) 



BTDC1CTCA 
AT0C1CTCA- - 



BT0C 10 > CA J 1 
ATDCUTCA- 



BTDCICrCAf, — 

(d) &%mK&r J — 

ATDCKfCA-- 
+10'CA 



(f) Mtt 



(g) 



00 *«HCt*Uft 



-10' CA f 

LEAN 
15 
RICH 




75'C 



TIME 



/ i A 




mm BDC tdc a*txa BOC » 



(c) tiSSit 




m eoc fob eoc s» 



4 



(18) #B2 0 0 3 - 1 2 0 3 4 8 

7ny h^<— 

F^-A(#%) 3G084 BA09 BA17 BA23 CA02 DA10 
DA25 DA27 EA07 EA11 FA06 
FA07 FA 11 FA20 FA27 FA30 
FA38 

3G091 AA28 AB03 BA03 CB02 CB05 

CB07 DA02 EAOl EA05 EA06 

EA16 EA30 EA34 EA40 FA04 

FA 12 FB02 HA08 
3G092 AA11 BA09 DAOl DA02 DA08 

DA 12 DG09 EA03 EA04 EC07 

FA17 FA18 GA02 HAOIZ 

HA03Z HA05Z HA13X HBOOZ 

HC09X HDOIZ HD07Z HEOIZ 

HE08Z HF13Z 
3G301 HA19 JA25 JA26 JB09 KA05 

LA07 MAOl NA08 NB02 NE23 

PAOIZ PA07Z PBIOZ PD09Z 

PD11Z PEOIZ PE03Z PE08Z 

PEIOZ PFIOZ 



